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Apparent blisters on a mild steel pipe 

which are actually corrosion pits, as is 

shown by the section below. This illus- 

tration, which had been furnished to 

Dr. Hudson by A. Preece, is from the 

“Journal” of the Optical Society of 
America. 


LETTER TO THE EDITOR 
Sir: 

Not very long ago, your columns car- 
ried an interesting mention and discussion 
of the curious “reversal effect” evident in 
enlarged photographs of the moon’s sur- 
face, whereby, under certain conditions 
—objective or subjective—those parts of 
the surface in relief appeared as depres- 
sions and vice versa. As evidencing the 
same phenomenon, I enclose a picture 
from a recent number of Life magazine, 
showing footprints in sand. 

In this picture I can effect the reversal 
almost at will, and without difficulty, 
though I found it almost impossible at 
times to reverse the moon pictures, and 
when I had once got them reversed, they 
persistently stayed reversed, and I some- 
times could not get them back again till 
the next day. This leads me to believe 
that the phenomenon is subjective, and 
dependent to a large degree on the ques- 
tion of whether the observer’s eye is acute 
er temporarily fatigued, though it is prob- 
able that reversal is more readily effected 
with some pictures than with others. 

ARTHUR BALDWIN 
Charlottesville, Va. 


Editorial comment: The page is from 
Life for September 2, 1946, page 111. 
When we opened Mr. Baldwin’s letter and 
looked at the picture, there was the in- 
version in the footprints. On second look 
it disappeared and we haven’t been able 
to bring it back since. Perhaps it was 
our distraction at not finding page 113 
enclosed as well! 

Almost simultaneously we came across 
an interesting note on page 492 of Vol. 36 
of the Journal of the Optical Society of 
America entitled, “Longitudinal Inversion 
of Optical Images — Subjective or Objec- 
tive?” It is a short discussion by Douglas 
Rennie Hudson, of the University of 
Leeds, England, who refers in turn to a 
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note by Dr. Paul Kirkpatrick in the 
American Journal of Physics for June, 
1945. The latter reported that the image 
of a rough surface like a brick wall, when 
focused in a telescope, appeared to show 
depressions instead of the protruding 
lumps actually existing. 

Dr. Hudson finds a similar problem in 
microscopic examination of metal speci- 
mens, and says that when the elementary 
student starts high-power microscopy, he 
invariably finds great difficulty in decid- 
ing whether a blob in the field is pro- 
truding or recessive. In such cases a safe 
rule seems to be that a depression has a 
white spot in the center. Differential 
focusing is also helpful, but at powers of 
1,000 or 2,000 times, the trouble still exists. 

In a picture of hollow stone querns 
used for prehistoric gold mining in Nubia 
accompanying Dr. Hudson’s note, the in- 
version first seen is removed, as he sug- 
gests, by turning the page upside down. 
(This, too, occurred when we first ex- 
amined the picture, although now the in- 
version occurs irregularly with the page 
in any position.) Dr. Hudson points out 
that this looks very subjective, but then 
adds a second picture of corrosion pits 


on a steel pipe. The photograph, with ver- 
tical illumination, shows the pits as bub- 
bles and there seems no way to “invert” 
them to give the correct impression. 

The inversion of lunar crater photo- 
graphs and other astronomical subjects 
was first discussed in Sky and Telescope 
in a letter from Julio C. Ortiz, of Havana, 
Cuba. This was in December, 1943, 
Whole Number 26, page 8. Further com- 
ments are in 27, 19; 28, 2; and 29, 19. 

In the October issue (page 615) of the 
Journal of the Optical Society of America 
has appeared another note entitled “Axial 
Image Inversion,’ by Gordon L. Walls, 
of the department of psychology, Uni- 
versity of Rochester. He believes the in- 
version phenomenon is purely subjective, 
and points out, “a photograph of a human 
face will refuse to ‘invert’ axially when 
turned upside down, no matter how the 
camera subject was lighted, because the 
observer’s mind would reject the idea that 
any face could embody a concave nose, 
brow, and cheeks.” This seems to fit in 
with our experience with the footprints in 
the sand, but we are still mystified about 
our original problem of the inversion of 
lunar craters. ED. 
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SOLAR SPECTROSCOPY 
AT HIGH ALTITUDES 


By CuHarces V. STRAIN 
Naval Research Laboratory, Office of Naval Research 


T WHITE SANDS Proving 
Ground captured German V-2 
rockets are currently being used 
in studies of the upper atmosphere. 
Several successful flights have been 
made and many different types of ex- 
periments have been carried out by dif- 
ferent agencies engaged in a general 
program of upper atmosphere research. 
The actively participating organizations 
are the Naval Research Laboratory, 
Anacostia, D. C.; the Applied Physics 
Laboratory, Silver Spring, Md.; Prince- 
ton University; and the Army Air 
Forces through the University of Michi- 
gan and the Watson Laboratories in 
Cambridge, Mass. 

One of the various projects being 
pursued by the Naval Research Labora- 
tory is the measurement of solar radia- 
tion received at high altitudes. The 
entire upper atmosphere program is 
under the general direction of E. H. 
Krause, while the research on solar 
spectroscopy specifically has been car- 
ried out to date under the co-operative 
direction of R. Tousey and the author. 

The principal advantage of the V-2 
rocket as a means for exploring the 
upper atmosphere is unquestionably the 
fact that the missile can reach altitudes 
in excess of 160 kilometers, where esti- 
mates of the pressure run as low as 3 X 
10~° atmospheres. Presumably, absorp- 
tion of solar radiation penetrating the 
earth’s atmosphere to this altitude is 
negligible, at least to wave lengths as 
short as 1000 angstroms, and there is 
good opportunity for making significant 
advances in solar spectroscopy. 

There are, to be sure, disadvantages 
which partially offset the main advan- 
tage in the use of a rocket in conduct- 
ing experiments. For one thing, the 
flight is of short duration. The longest 
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flight to date lasted for something on 
the order of nine minutes, and only 
about one half of this time was spent 
above 50 kilometers. ‘The necessity for 
rapid, carefully timed experiments is 
plain. Furthermore, any instrumental 
installation in the V-2 is limited in 
space. Also, the fact that the V-2 
sometimes rolls and tumbles during 
flight causes difficulties, especially in 
solar spectroscopy experiments for 
which proper orientation of the spec- 
trograph is desirable. 

There is an additional problem con- 
nected with the use of a V-2 for solar 
spectroscopy, and it is characteristic of 
many experiments which cannot use 
radio methods for returning information 
to the ground. This is the fact that 
the film bearing the latent spectrograms 
must be recovered from the missile 
wreckage after the flight. The V-2 
frequently returns to the earth with a 
velocity of about 4,000 feet per second. 
In one such case the rocket struck in 
sandy ground and dug a crater some 
80 feet in diameter and 40 feet deep. 
Badly mangled pieces of the rocket 
were found in or around the crater, 
but the total weight of all recovered 
fragments hardly exceeded one per cent 
of the original weight of the rocket, 
and nothing of any significance was 
found. 

As a result of this experience it was 
concluded that special methods of film 
recovery had to be devised. ‘That used 
successfully on October roth employed 
an artificially caused air burst of the 
missile to separate the warhead from 
the after part. The actual missile 
breakup occurred at a height of about 
35 kilometers. The streamlining of the 
rocket was completely destroyed, and 
the various parts struck the ground at 
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ULTRAVIOLET ? 


Astronomers and physicists may now study a region in the sun’s ultraviolet 
spectrum -hitherto unobservable. The upper spectrogram was taken at an alti- 
tude of one mile, the lower one 35 miles above the earth’s surface. 





A V-2 rocket at the start of its flight, 

trailing the antennae for the telemete:- 

ing of cosmic-ray, meteorological, and 

other data back to receiving stations 
on the ground. 


considerably reduced velocities. (See 
the front cover.) The spectrograph was 
almost entirely undamaged; in fact, the 
sole effect of its impact with the ground 
was a slight dent in the housing. 

The spectrograph used on October 
10th was designed at the Naval Re- 
search Laboratory especially for use in 
the V-2. The spectrograph employed 
a concave grating on a Rowland mount. 
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Diagram of a V-2 rocket equipped for upper atmosphere study. Note the spectrograph in the fin. 


Sunlight incident on one of the spherical 
beads of lithium fluoride formed a real 
image just behind the bead. Light from 
this image passed through a motor- 
driven shutter and was reflected from 
a small plane mirror to a concave dif- 
fraction grating where it was dispersed 
to form a spectrum on the film. The 
wave-length region covered was roughly 
1100 to 3400 angstroms. 

The instrument was in effect two 
spectrographs combined. Light enter- 
ing one bead struck the grating from 
one side and formed a spectrum at the 
top of the film, while light from the 





This is the specially designed spectro- 

graph which was installed in the fin of 

the October 10th rocket. Note the lith- 

ium fluoride spherical bead at the center 

of the picture; the film cases and moving 

mechanism are at the bottom. The grat- 
ing is near the top. 
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other bead struck the grating from the 
opposite side and formed a spectrum at 
the bottom. The use of two beads in 
this fashion doubled the instrument’s 
angle of vision, and partially nullified 
the effect of roll, pitch, and yaw in the 
unstabilized portion of the trajectory 
after fuel burnout. 

The lithium fluoride beads were used 
to focus as much light as possible into 
the spectrum for any value of angle be- 
tween the bead axis and the incident 
rays of the sun. The more conventional 
method of a diffusing surface in front 
of a slit was not as satisfactory as the 
bead scheme. ‘The use of the bead did, 
however, give rise to some displacement 
of the spectrum on the film when the 
angle between the direction of the sun’s 
rays and that of the bead axis changed. 

The concave grating was ruled by 
Johns Hopkins University on an alumi- 
num-surfaced glass blank. It had a 
radius of curvature of 40 centimeters 
and was ruled over an area three by 
four centimeters with 15,000 lines per 
inch. A light ruling was used since 
this was expected to give the best re- 
sults in the ultraviolet. ‘The first-order 
spectrum was employed to avoid con- 
fusion with higher orders. 

The spectra were formed on 35-mil- 
limeter film held along the Rowland 
circle by guides. The film, which was 
advanced automatically between expo- 
sures, was Eastman Kodak emulsion 
103-O, ultraviolet sensitized. 

During the first 150 seconds of flight, 
the spectrograph shutters made succes- 
sive cycles of three exposures, each ap- 
proximately 1/10, 6/10, and _ three 
seconds in duration. At the end of 150 
seconds a long exposure of 100 seconds 
was to be initiated by holding the film 
still. Since the shutters could not 
easily be stopped in an open position, 
they were to be allowed to rotate dur- 
ing this time, so that actually the ef- 
fective exposure was only 55 seconds 
instead of 100 seconds. Following the 


long exposure the film was released and 
rolled rapidly into an armored film 
container. 

The shorter exposures were expected 
to be adequate for photographing wave 
lengths 3400 to about 2000, and to 
allow a more detailed study of atmos- 
pheric absorption than could be ob- 
tained using longer exposures. The 55- 
second exposure was timed to begin just 
before the top of the trajectory was 
reached and to end shortly after it was 
passed. During this period, the effect 
of absorption by the earth’s atmosphere 
should be negligible, and it was hoped 
that the long exposure would intensify 
the spectrogram at the shorter wave 
lengths. 

It appeared probable that the 55-sec- 
ond exposure near the top of the tra- 
jectory would also result in considerable 
blackening of the film due to scattered 




















Compare this diagram of the operation 

of the spectrograph with the photo- 

graph on the left showing the actual 
instrument. 
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The first spectrograms ever procured above the ozone layer of 


light. Most of this light would be 
from the more intense part of the solar 
spectrum above 2000 angstrom units. 
To counter this effect, one of the plane 
mirrors was clear, unsilvered crystalline 
quartz. ‘The reflectivity of such a mir- 
ror at around 1200 is nearly as great 
as that of an aluminized mirror, so that 
there was little loss in speed in this 
region. On the other hand, the reflec- 
tivity for wave lengths greater than 
2000 is no more than 1/15 that of 
aluminum; hence scattered light was 
greatly reduced in intensity. The rear 
of the quartz mirror was roughened 
and blackened with India ink to avoid 
undesired back-surface reflection. To 
provide speed for the short exposures 
during the early part of the trajectory 
the other plane mirror was aluminized. 
The motors which were used to oper- 
ate the shutters and to move the film 
were powered by the main 24-volt stor- 
age battery in the warhead of the rock- 
et. To prevent accidental operation 
prior to takeoff of the rocket, the spec- 
trograph motors were protected by two 
switches connected in series. One was 
a manual safety switch closed shortly 
before takeoff. The other was an auto- 
matic switch, mounted in the tail of 
the rocket, which was closed automati- 
cally when the V-2 left the launching 
stand. A micro-switch was installed 
which opened momentarily each time 
the film advanced. The pulse thus gen- 
erated was transmitted to ground sta- 
tions by the use of telemetering, and 
recorded. Later correlation of these 
pulses with trajectory data enabled one 
to determine the altitudes at which the 
various spectrograms were taken. 
Experience prior to October roth 
seemed to indicate that chances of re- 
covering equipment installed in the after 


portion of the rocket were better than 
those of recovering equipment from the 
warhead. As a result, for the flight 
made on October 1oth, the spectrograph 
was installed in the tail of the missile, 
in Fin No. 2, which was pointed west 
at launching. ‘The installation was 
made so that the entrance apertures 
were on either side of the fin, one 
pointed south and the other north. This 
arrangement insured that sunlight 
would enter the instrument from the 
south during the early part of the flight 
when the rocket was stabilized. 

The spectrograph was mounted in a 
well in the fin, and fairing shields were 
placed around the spectrograph to give 
as smooth an outside surface as possible. 
To balance the drag caused by the blis- 
ter thus formed, a similar blister was 
placed on the opposite fin. 

To obtain spectra at wave lengths 
shorter than the cutoff for air (1840 
angstroms), it was necessary to evacuate 
the spectrograph during flight. For this 
purpose, an air duct with a set of black 
optical bafes was provided, which con- 
nected the spectrograph to the interior 
of the fin. Evacuation of the fin was 
supposed to have been accomplished by 
means of a vent already furnished, but 
the evacuation speed proved to be in- 
adequate. 

The rocket was successfully launched 
on October 10th. The spectrograph 
was found on October 16th and re- 
turned to Washington two days later. 
During the flight, after the warhead 


How the spectrograph was placed in a 

housing in the fin of the rocket. The 

fairing covers are still to be put in place. 

Note the opening for the entrance of 
sunlight. 


the earth’s atmosphere. 


had been separated from the rocket by 
explosive charges, the rocket more or 
less tore apart. ‘The fin holding the 
spectrograph came away from the main 
body of the rocket and was found essen- 
tially intact. As mentioned before, the 
instrument was hardly damaged and, in 
fact, was in perfect operating condition 
except for a slight pitting of the lithium 
fluoride beads. ‘This, it is believed, was 
due to exposure in the desert. 

The film was developed at the Naval 
Photographic Center, in Washington, 
using a large 35-millimeter motion- 
picture film processing machine, which 
gives the most uniform development 
possible along the length of the film. 
The speed with which the film was 
run through the machine was adjusted 
so that the development obtained was 
approximately equivalent to a five-minute 
tray development in D-19. 

An inspection of the film showed that 
during a part of the flight the instru- 
ment advanced two frames of film per 
exposure instead of one. Consequently, 
the film had been used up by the time 











the rocket reached an altitude of ap- 
proximately 107 kilometers. For this 
reason the 55-second exposure was not 
obtained. ‘The best solar spectrogram 
was made at approximately 55 kilo- 
meters altitude, for the highest solar 
spectrogram obtained at 88 kilometers 
was weak, the sun being far off the 
spectrograph axis. Between this alti- 
tude and 107 kilometers the rocket had 
rolled so far that no sunlight entered 
the instrument. 

The spectra shown here were all 
taken with exposures of 3.6 seconds. 
The cutoff at the long wave-length end 
of each spectrum was determined by the 
optical properties of the spectrograph. 
The variation in the cutoff position re- 
sulted from the motion of the spectrum 
which occurred when the angle of in- 
cidence of the sun’s radiation upon the 
spectrograph changed. 

As can be seen from the illustration, 
there is a gradual extension of the spec- 
trum into the ultraviolet as the altitude 
increased. At 25 kilometers the spec- 
trum was photographed to 2925 ang- 
stroms. ‘The spectrum taken at 34 kilo- 
meters extends on the negative clearly 
to 2650; at that height there was 
enough ozone above the instrument to 
obscure the central region of the Hart- 
ley band (2550 angstroms). However, 
some radiation was observed at shorter 
wave lengths between the Hartley band 
and the region of oxygen absorption, for 
the negative shows measurable blackening 
from about 2260 to 2100; this blacken- 
ing was faint and is lost in reproduction. 
At 55 kilometers the instrument was well 
enough out of the ozone layer to obtain 
a photograph of the spectrum through- 
out the Hartley band. As mentioned, 
the spectrum at 88 kilometers is faint 
because the rocket had ‘turned the in- 
strument away from the direct rays of 
the sun. 

Analysis of data obtained on this 
flight is now under way. Spectra taken 
with the instrument in the laboratory 
are being analyzed in order to obtain 
an intensity calibration of the instru- 
ment. Successive exposures are being 
compared in order to determine the ab- 
sorption occurring in the earth’s atmos- 
phere. Solar absorption lines are being 
identified and the intensity of the con- 
tinuous solar spectrum measured. In 
addition to this analysis work, other 
installations are being planned for fu- 
ture rockets in order to improve and 
extend the data obtained so far. 

The success enjoyed in the program 
to date has resulted from assistance re- 
ceived from many groups. ‘Thanks are 
due to U. S. Army Ordnance for mak- 
ing the use of V-2 rockets possible and 
for aid in installations. ‘Thanks are 
also due to the Johns Hopkins Univer- 
sity for discussion of the problem and 
for ruling the gratings used, and to 
Baird Associates for constructing the 
spectrograph in a very short time. 
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Amateur Astronomers 


AMATEUR ASTRONOMERS LEAGUE ORGANIZES 


IRTHDAY of the Amateur As- 

tronomers League was November 
15, 1946, when the 10th ratification 
was received by the Committee on Per- 
manent Organization. But more rati- 
fications quickly followed, so that by 
December 31st the list of member so- 
cieties had reached 22, and in addition 
to this, the members of the American 
Association of Variable Star Observers 
voted to join the League. 

A letter containing the list of mem- 
bers has been sent by James B. Roth- 
schild to all other known groups, sug- 
gesting that those which planned to join 
before January 15th take part in the 
nomination of members for the tempo- 
rary council. On that date the nomi- 
nations were to be closed, and ballots for 
the election of the temporary council 
sent to all the members. As soon as 
the council is formed, officers will be 
elected and the League will be incor- 
porated, in accordance with its by-laws. 

The report here is necessarily writ- 
ten several weeks before its publication, 


Skyscrapers To View Eclipse 


Brown University and the Sky- 
scrapers, Rhode Island group of ama- 
teur astronomers, are jointly sponsoring 
an eclipse expedition to Araxa, Brazil, 
under the leadership of Professor 
Charles H. Smiley, director of Ladd 
Observatory. The expedition, leaving 
Providence about April 1st, will jour- 
ney by ship to Rio de Janeiro, thence by 
rail to Araxa, in the state of Minas 
Geraes, about 300 miles northwest of 
Rio. 

Visual and photographic observations 
of the outer corona and the zodiacal 
light in the vicinity of the sun will be 
made, and the contacts will be timed. 
The party will stay in Brazil a few 
weeks after the eclipse to make other 
astronomical observations. 





SIRIUS 


Oh Sirius, blue, majestic, 

When through the winter skies 

You trail Orion, 

Whose glory you might well reflect; 

| gaze at you in rapture 

Knowing that your glory is your own. 

The closest, brightest of the starry horde 

To those of us beneath the Northern 
Cross, 

Oh may your beauty rest each weary 
soul 

Which seeking rest, beholds you 


And forgets. 
MARGARET STUART 





so the following list includes only those 
groups for which ratification had been 
received by the end of December: 


Association of Amateur Observers, New York, 
George Gregory Memorial Observatory, Paul 
Revere Boys Club, Jersey City, N. J. 

Detroit Astronomical Society, Detroit, Mich. 

Portland Amateur Telescope Makers and Ob- 
servers, Inc., Portland, Ore. 

Popular Astronomy Club, Moline, III. 

A. T. M. Astronomical Club of San Diego, 
San Diego, Cal. 

National Capital Astronomers, Washington, 

Eastbay Astronomical Association, Oakland, 


Kalamazoo Amateur Astronomical Associa- 
tion, Kalamazoo, Mich. 

Astronomical Society of Maine, Portland, Me. 

Beaver County Amateur Astronomers Associa- 
tion, Baden, Pa. 

Joliet Astronomical Society, Joliet, Ill. 

Milwaukee Astronomical Society, Milwaukee, 
Wis. 

Louisville Astronomical Society, Louisville, Ky. 

Northwest Detroit Astronomical Association, 
Detroit, Mich. 

Owensboro Astronomical Club, Owensboro, Ky. 

New Haven Amateur Astronomical Society, 
New Haven, Conn. 

Bond Astronomical Club, Cambridge, Mass. 

Burnham Astronomical Society, Chicago, III. 

Madison Astronomical Society, Madison, Wis. 

Portland Astronomical Society, Portland, Ore. 

Amateur Astronomers Association of Pitts- 
burgh, Pittsburgh, Pa. 


Those groups wishing further infor- 
mation concerning membership in the 
Amateur Astronomers League may write 
James B. Rothschild, Box 281, Whar- 
ton, N. J. 


Pittsburgh Amateur Dies 


On December 8th, Harry J. Collins, 
treasurer of the Amateur Astronomers 
Association of Pittsburgh, died sudden- 
ly. On the 13th, the society would 
have celebrated his 63rd birthday at 
the Russell W. Porter Day meeting. 
Mr. Collins was treasurer for three 
years, and, since its inception, a member 
of the telescope committee, whose func- 
tion it is to operate the 10-inch sidero- 
stat telescope at the Buhl Planetarium 
for the benefit of the public. 

Edwin S. Hider, 476 Longridge St., 
Pittsburgh 16, succeeds Mr. Collins as 
treasurer. 





Washington Amateurs Active 


Star Dust, bulletin of the National 
Capital Astronomers, indicates that the 
program of this society is rapidly ex- 
panding, and that junior astronomers 
are being encouraged. Recently, 77 
variable star and three occultation ob- 
servations were reported by junior 
members of the group. Morgan Cilley, 
observation chairman, is also planning 
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observations for the regular members. 

Members took turns working with 
Bureau of Standards technicians count- 
ing Geminid meteors visually and by 
radar on December 11, 12, and 13. The 
first two nights were cloudy, so after 
an inspection of the equipment, the 
visual observers watched the oscilloscope 
screen for meteor deflections. Friday 
night, however, the observers out- 
stripped the radar by counting 137 
meteors in three hours in a prescribed 
area of the sky. 





Yakima and Tacoma Societies 


From The Observer, bulletin of the 
Yakima Amateur Astronomers, we 
learn news of this society and of its 
neighbor at Tacoma, Wash. The roth 
annual banquet of the Yakima group 
brought out 35 members and guests, 
perhaps the largest attendance at any 
meeting of the society in recent years. 
Sound motion pictures were shown. 

Edward J. Newman, editor of The 
Observer, was re-elected president of 
the Yakima society, with Orris Thomp- 
son as vice-president, Arlene Benson as 
secretary, and Mrs. Walter Hoge as 
treasurer. 

‘Tacoma amateurs were invited to the 
dinner at Yakima, but weather condi- 
tions prevented their attendance. The 
Tacoma amateur astronomers have re- 
sumed their meetings which were sus- 
pended during the war. Mrs. Lenora 


THIS MONTH’S MEETINGS 


Chicago: “The Earth in Motion and the 
Solar Family” is the title of a sound mo- 
tion picture to be shown on Tuesday, 
February 11th, at 8:00 p.m., at the meet- 
ing of the Burnham Astronomical Society, 
Chicago Academy of Sciences Auditorium. 

Cleveland: Dr. Donald A. MacRae, of 
the Warner and Swasey Observatory, will 
speak on “The Motion of Stars” at the 
February 7th meeting of the Cleveland 
Astronomical Society. The meeting is at 
8:00 p.m., at the observatory. 

On February 27th and 28th, Warner and 
Swasey Observatory will hold open nights, 
beginning at 7:45 p.m. The lecture subject 
will be “Beyond the Milky Way.” Reser- 
vations may be made by calling GArfield 
OHO80, 

Detroit: “Exploding Stars” will be dis- 
cussed by Dr. Dean B. McLaughlin, of 
the University of Michigan Observatory, 
at the February 9th meeting of the Detroit 
Astronomical Society, 3:00 p.m., Wayne 
University. 

Geneva, Ill.: At the February 18th 
meeting of the Fox Valley Astronomical 
Society, William Siekman will talk on 
“Astronomical Photography.” The meet- 
ing is at 8:00 p.m. in the Geneva City Hall. 

Indianapolis: Walter Wilkins will de- 
scribe the Link Observatory of Brooklyn, 
Ind., at the meeting of the Indiana Astro- 
nomical Society on Sunday, February 2nd, 
2:15 p.m., at Odeon Hall. 

Madison: “Revelations of the Spectro- 


McCarty is president; R. C. Elliott, 
vice-president; Roy Atkinson, financial 
secretary; Dorothy Nicholson, record- 
ing secretary. 





Memorial to Junior Astronomer 


At the annual jubilee meeting of the 
Junior Astronomy Club in New York 
next May, an outstanding member of 
the group will receive the first annual 
Seymour Schinasi Memorial award, 
established . in memory of a_ former 
Junior Astronomy Club president who 
died in World War II. The first 
award will be a 3%-inch Skyscope re- 
flector, provided by the Junior Astron- 
omy Club Alumni Association. 

Plans are now being made to set up 
a trust fund to insure the making of the 
award each year. Already a substantial 
contribution has been offered by the 
Schinasi family. The award will be 
made each year to a junior astronomer 
on the basis of his activities in the club 
his contributions to amateur astronomy, 
and his personal ability and accomplish- 
ments in fields related to JAC activities. 

The Junior Astronomy Club office is 
open on Monday, Wednesday, Friday, 
and Saturday of each week, from about 
12 noon to 5:00 p.m. For information, 
visit the office in person in Room B-49 
of the Roosevelt Memorial, American 
Museum of Natural History, or tele- 
phone ENdicott 2-8500, Ext. 289, dur- 
ing these hours. 





scope” is the title of a lecture by W. R. 
Binney before the Madison Astronomical 
Society, on Wednesday evening, February 
12th, at Washburn Observatory. 

New York City: At the meeting of the 
Amateur Astronomers Association on 
Wednesday, February 5th, 8:00 p.m., at 
the American Museum of Natural History, 
Dr. Paul R. Heyl, of the National Bureau 
of Standards, wil] speak on “The Speed 
of Light.” 

The Junior Astronomy Club speaker 
on Friday, February 28th, will be selected 
by the annual Junior Competition among 
members of the club. 

Philadelphia: On February 14th, Robert 
Fleischer, Rensselaer Polytechnic Insti- 
tute, will lecture before the Rittenhouse 
Astronomical Society on “Probing the 
Milky Way.” The meeting will be at 8:00 
p.m., Morgan Physics Laboratory, Uni- 
versity of Pennsylvania. 

Pittsburgh: The lecture scheduled for 
January 10th was postponed to Friday, 
February 14th, when the Amateur Astron- 
omers Association of Pittsburgh will hear 
a talk on “Atomic Power,” by John E. 
Roblee. of the Westinghouse Electric Cor- 
poration. 

Washington, D. C.: Rev. Francis J. 
Heyden, S. J., of Georgetown University, 
will be lecturer at the meeting of the Na- 
tional Capital Astronomers on Saturday, 
February Ist, at 8:00 p.m. in the Com- 
merce Department Auditorium. Father 
Heyden’s topic will be “Looking Through 


the Milky Way.” 


ELECTRONICS NAVIGATION 


At the December 3rd meeting of the 
Boston section of the Institute of Navi- 
gation, Dr. J. A. Pierce, of Harvard 
University, discussed the general char- 
acteristics of the various electronic 
systems now available for long-range 
navigation. ‘There are six types. 

Gee operates at about 50 megacycles 
now, with a maximum range of 400 
miles at 30,000 feet, but considerably 
less range at tower~ altitudes. - 

Tligh-frequency direction finding at 
10 megacycles employs sky waves which 
are inherently unpredictable, with er- 
rors of two to five degrees possible; it 
is practically obsolete now. 

Loran operates at two megacycles, 
with a sea-water range of 700 nautical 
miles by day and 1,400 miles at night, 
the latter with some decrease in accu- 
racy. Errors in fixes run from a mile 
to perhaps five miles. 

Sonne (Consol) operates at 300 kilo- 
cycles, day range 700 to 800 miles, 
night range 1,000 to 1,200 miles with 
sky waves. It has all the errors of the 
direction finder; a good system, but not 
good enough for the future. 

Low-frequency loran operates at 140- 
200 kilocycles. In daytime, its range is 
2,400 miles at best, 1,200 at worst; at 
night, the 4,000-5,000-mile range is not 
useful because of geometrical error. 
Usually this system is good to within 
10 miles, and it is a promising aid to 
polar navigation. 

Decca operates at 100 kilocycles, with 
“high discrimination but no judgment.” 
It is very accurate for short range, use- 
ful for 200 to 300 miles, bad for long 
range. 





MILITARY PLANES FOR 
COSMIC RAYS 


The aerial guns of the Army’s B-29 
bombers are being replaced by Geiger 
counters, cloud chambers, and _ other 
scientific equipment at the Naval Ord- 
nance Test Station at Inyokern, Cal., 
thus converting the planes into airborne 
cosmic-ray laboratories. Under the di- 
rection of Dr. Carl D. Anderson, Cali- 
fornia Institute of ‘Technology, discov- 
erer of the positron, the planes will 
collect data from altitudes up to 40,000 
feet, according to Science Service. Last 
summer, previous use of this type of 
bomber was made under the joint aus- 
pices of the Army Air Forces, the 
National Geographic Society, and the 
Bartol Research Foundation, in flights 
between the Canadian border and Peru. 
The B-29’s are expected to obtain some 
1,200 photographs daily during an av- 
erage of five flight hours per day. 

For data at higher altitudes, even 
beyond 100 miles, the necessarily short- 
duration flights of the V-2 rockets are 
being successfully utilized. 
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SEARCH FOR LUNAR 
ATMOSPHERE 


Recently, we called attention to a 
method proposed by M. A. R. Khan 
for the detection of a lunar atmosphere 
by means of observations of aurorae on 
the moon (page 6, September, 1946). 
Now Dr. G. Herzberg, of Yerkes Ob- 
servatory, proposes another method 
which he believes to be more criticai, 
namely, fluorescence radiation on the 
bright side of the moon. In Popular 
Astronomy he writes: 

“Such fluorescence will produce a 
corona around the moon in much the 
same way that a head is formed by the 
gases emanating from the nucleus of a 
comet. Indeed cometary material in 
the form of meteors is constantly being 
deposited on the moon and on_ being 
heated by the sun it should give off 
gases similar to those in a comet.” 

The reason such fluorescence has not 
yet been successfully observed is that 
stray reflected light from our own at- 
mosphere obliterates it. Here the coro- 
nagraph can be of assistance for the same 
reasons that it is necessary for solar 
coronal work. Preparations are there- 
fore under way for getting the desired 
observations at the Climax station of 
Harvard Observatory and the Univer- 
sity of Colorado. 





FAILURE OF V-2 METEORS 


The experiments with artificially 
produced meteors designed for the De- 
cember 17th launching of a V-2 rocket 
at White Sands, N. M., were a failure. 
For some unknown reason the mecha- 
nism which was to fire the man-made 
meteorites failed to function. As yet 
no plans for a second attempt have been 
formulated. 





TURTLE AND DREAMBOAT 
USE CELESTIAL 
NAVIGATION 


Bausch and Lomb bubble sextants 
were essential instruments in guiding 
both the T'ruculent Turtle in its recent 
flight from Australia to Ohio and the 
Pacusan Dreamboat from Hawaii to 
Egypt. This was partly a result of the 
necessity for the elimination of much 
radar and all loran equipment in order 
to make room for the fuel so necessary 
on these record-breaking flights. ‘This 
was revealed at a recent joint meeting 
of the Institute of Navigation and the 
Institute of Aeronautical Sciences in 
Washington. 

As the Turtle crossed the Pacific in 
its 11,250-mile non-stop flight, four-star 
fixes were taken at night and sun posi- 
tions by day. Prior to the pre-dawn 
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takeoff, over a ton of radar gear was re- 
moved from the ship. 

The Dreamboat Superfort started its 
Hight with a record load of 13,000 gal- 
lons of gasoline and, like the Turtle, car- 
ried no loran equipment on the flight of 
10,300 miles. Of special importance was 
celestial navigation over the region of 
the magnetic pole, particularly with the 
present uncertainty existing as to the lo- 
cation of the pole itself and the conse- 
quent behavior of the magnetic com- 
passes. 





SWEDISH ECLIPSE 
EXPEDITIONS 


Dr. Bertil Lindblad, director of the 
Stockholm Observatory, reported on his 
recent visit to America that Swedish 
astronomers and geodesists are planning 
to observe the eclipse of May 20th from 
stations near Montes Claros, Brazil, and 


in the Gold Coast region of South 
Africa. Astronomers from Sweden's 


three most famous observatories, Stock- 
holm, Uppsala, and Lund, will partici- 
pate.in programs like those carried out 
in Sweden during the eclipse of July 9, 
1945 (see Sky and Telescope, January, 
1945, page 8). 

Motion pictures will be taken both 
directly and for flash spectra, principally 
for the determination of geodetic po- 
sitions by the Swedish Coast and Ge- 
odetic Survey. The lunar parallax, the 
topography of the moon, and the polar- 
ization of the solar corona will be in- 
vestigated as well. 





PANNEKOEK AND ZANSTRA 


Nature announces the retirement of 
A. Pannekoek and the appointment of 
H. Zanstra as director of the Astro- 
nomical Institute of Amsterdam. As its 
first director, Professor Pannekoek has 
built up the reputation of the institute 
as a center for research in stellar physics 
and stellar statistics. His investigations 
of the distribution of B-type stars, ioni- 
zation theory, the theory of model stel- 
lar atmospheres, and recent work on the 
spectra of Cepheids are well known. 

Professor Zanstra, Great Britain’s 
first Radcliffe traveling fellow in as- 
tronomy, has been associated with the 
Hamburg-Bergedorf Observatory. He 
is especially recognized for his work on 
gaseous nebulae, having provided the 
accepted quantitative theory of their 
luminosity, and investigated the dy- 
namics of radiation pressure in gaseous 
and planetary nebulae. In recent years 
he has done notable work in solar phys- 
ics. Consequently, it is foreseen that he 
will maintain the high reputation that 
Pannekoek has established for the As- 
tronomical Institute of Amsterdam. 





OPTICAL SOCIETY TO MEET 
IN NEW YORK CITY 


The winter meeting of the Optical 
Society of America will be held at the 
Hotel Pennsylvania in New York City 
on February 20, 21, and 22, 1947. The 
program committee planned to devote 
a large portion of the Thursday sessions 
to contributed papers on infrared analy- 
sis. On Friday, new methods of ra- 
diometry and their applications will be 
stressed, and there will be papers on 
spectrochemical analysis; simultaneous 
sessions on Friday will cover general 
optics. Vision and color will be dis- 
cussed on Saturday. The society din- 
ner will take place Friday evening, 
February 21st. 

The Optical Society meeting is open 
to non-members of the organization, 
who may secure copies of the program 
from the secretary, Professor Arthur C. 
Hardy, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 





MORE ATOM SMASHERS 


The world’s most powerful atom 
smasher, the University of Calitornia’s 
184-inch cyclotron, has been completed, 
according to Science Service. Built under 
the direction of Dr. E. O. Lawrence, 
the new frequency-modulated cyclotron 
is now undergoing tests to co-ordinate 
the various parts of the complicated ap- 
paratus. The new cyclotron can gener- 
ate heavy hydrogen at 200 million elec- 
tron volts and helium nuclei (alpha par- 
ticles) at 400 million electron voits. 

Meanwhile, also at Berkeley, Cal., a 
300-million-volt synchrotron is being 
built under the direction of Dr. Fdwin 
M. McMillan, and is scheduled to be 
completed early this year. And a inodel 
of a linear accelerator proposed by Dr. 
Luis W. Alvarez, and believed capable 
of billion-volt accelerations, is under con- 
struction. 





NEXT SUNSPOT MAXIMUM 


In a brief summary in Scientific 
Monthly, Dr. Harlan T. Stetson, of the 
Cosmic ‘Terrestrial Research Labora- 
tory at Needham, Mass., discusses the 
uncertainties in the prediction of the 
exact time of the maximum frequency 
of sunspot occurrences. While the av- 
erage cycle is about 11 years, individual 
cycles range from nine to 19 years. 
Numerous predictions for the coming 
maximum, based on past behavior and 
plausible theories, have been made. Dr. 
Stetson’s prediction is 1948.2, while Dr. 
John Q. Stewart, Princeton University 
Observatory, sets the time as 1948.0. 
Earlier still is Swiss astronomer M. 
Waldmeier, who predicts 1947.6 in the 
Journal of Terrestrial Magnetism, but 
C. N. Anderson, of the Bell Telephone 
Laboratories, does not expect the maxi- 
mum to be reached until 1951. 

Just wait and see! 
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The O ptical Glass Industry 


Past and Present 


By Francis W. GLAze, Technologist, National Bureau of Standards 


PART II 


At the National Bureau of Standards 
28 different types of optical glass have 
been produced with indices of refraction 
ranging from 1.511 to 1.754 and with 
nu-values from 64.5 to 27.7. The nu- 
value is the reciprocal of the dispersive 
power of the glass. ‘lhere are three 
wave lengths that are especially impor- 
tant in the measurement of refractive 
index: the sodium D line, 5893 ang- 
stroms, in the central region of the 
visible spectrum; the hydrogen C line 
(H-alpha), 6563 angstroms, in the red; 
and the hydrogen F line, 4862 ang- 
stroms, in the blue. When the mean 
refractive index is given, that for the 
sodium D line is meant. For each type 
of glass there is a definite relationship 
between the indices of refraction for the 
three spectral lines mentioned. The re- 
ciprocal of the dispersive power, instead 
of the dispersive power itself, is used 
in order to avoid fractional values. A 
high nu-value represents a low disper- 
sive power and a low nu-value a high 
dispersive power. 

For glasses of index of refraction less 
than about 1.555, the allowable toler- 
ance is 0.001 of index either way; for 


those above 1.555 it is 0.0015. The 

allowable tolerances for the nu-value 
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Casting the 70-inch disk of optical glass. The molten glass is flowing down the 
metal trough from the pot into the combined mold and annealing furnace. 


vary somewhat. For nu-values above 


approximately 50.0, it is 0.4 to 0.5 
either way, depending on the type of 
glass. Below 50.0 it is 0.3. The light 
absorption of all types of optical glass 
except dense and extra dense flints and 
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This chart shows the relation of index and reciprocal dispersion of the common 
types of glass. Most glasses lie near a curve in which dispersion increases with 
index; glasses far off this curve are especially useful to the designers of optical 


systems. 


Diagram, courtesy Bausch & Lomb Optical Company. 


dense barium crowns must not exceed 
one per cent per centimeter of light path 
measured in white light (generally it is 
only half of that value). For dense and 
extra dense flints and dense barium 
crowns, two per cent is allowed, al- 
though it practically never exceeds 0.8 
per cent. 

Freedom from bubbles 
desirable for the sake of appearance, but 
is not necessary except in reticles o1 
windows and other elements in a focal! 
plane. Appearance, therefore, 
quite a problem for the glassmaker be- 
cause the barium glasses so necessary if 
photographic objectives today are es- 
pecially dificult to make seed-free. 

As can be seen from the foregoiny, 
the production of glass for the ordinary 
types of optical instruments is fraught 
with many difficulties. And when the 
glassmaker is called upon to produce 
lenses or mirrors for astronomical tele- 
scopes, his problems are increased many- 
fold. It will be the 
remainder of this paper to 
these difficulties were overcome, first at 
the National Bureau of Standards and, 
later, at the Corning Glass Works 

Although there have been some no- 
table large lens blanks made in Europe, 
the most famous being the 40-inch re- 
fractor of the Yerkes Observatory at 
Williams Bay, Wis., the larger tele- 
scopes are all of the reflecting type. 

The manufacture of a_ large 
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The essential features of the equipment for the 70-inch disk, shown in use on the 
preceding page. 


necessitates a single large chunk of per- 
fect optical glass which must then be 
brought to the required shape by heating 
and softening it in a ceramic mold of 
proper size. Such large chunks of glass 
are extremely difficult to obtain, usually 
requiring many melts of glass. Upon 
examination of the resultant lens, it may 
be found to be unsatisfactory, and all! 
the work has to be done again. Nor 
are the difficulties over even then. ‘To 
complete the lens requires the accurate 
grinding and polishing of two faces. For 
a mirror for a reflecting telescope, only 
one face of the disk has to be ground 
and polished. Also, the glass for the 
disk may contain considerable seed and 
striae unless they are on the surface and 
interfere with the figuring of the mir- 
ror. Because of this simplification, the 
largest telescopes are reflectors. 

Except for two disks, one 23 inches 

diameter made in 1889 and one 60 
inches in diameter made in 1895, the 
manufacture of telescope mirror blanks 
was also considered a European monop- 
oly until 1926. In that year, Ohio 
Wesleyan University asked the National 
Bureau of Standards to make a blank 
70 inches in diameter. Such a disk, as- 
suming the thickness to be one sixth the 
diameter, would be inches thick and 
weigh about 4,000 pounds. 

The type of glass decided on was ar. 
ordinary borosilicate crown. The batch 
was melted in a pot holding approxi- 
mately 5,000 pounds of glass, near the 
bottom of which was a hole stoppered 
with a water-cooled metal plug. After 
the batch had completely melted, stir- 
ring was started and continued for six 
hours, after which the temperature was 
reduced from 1,400° to 1,350° C. 
While the pot was filled, current was 
applied to the heating elements of the 
combination mold-annealing furnace. 
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When arrangements were completed 
for tapping the pot, the water-cooled 
plug was removed and the glass flowed 
by means of a trough into the mold- 
annealing furnace. After practically 
all the glass was in the mold, the trough 
was removed and the top of the anneal- 
ing furnace placed in position. 

Thirty-three hours after pouring, the 
insulation over the top of the annealing 
furnace had been built up to the 12 
inches that covered the rest of the fur- 
nace. ‘The loss of heat became so slow 
then that no current was necessary for 


four days; it was not until eight days 
after casting that the average tempera- 


ture of the furnace reached 600° C. 
During the next two months, the tem- 
perature of the furnace was gradually 
reduced to the annealing temperature 
of 461° C., which was then maintained 
for 41 days. 

Assuming now that the disk was free 
from strain, it was still necessary to cool 
it so slowly that no great amount of 
strain would be present at the end of 
the process. Although the data of L. H. 


The 70-inch disk was 
examined prior to ship- 
ment by Dr. G. K. Bur- 
gess, then director of the 
Bureau of Standards, 
and Professor C. C. 
Crump, former director 
of the Perkins Observa- 
tory. The 8-inch core is 
resting on the surface 
of the disk. 


Adams and E. W. Williamson indicated 
that an initial cooling rate of 2.33° C. 
per day and a maximum rate of 60° C. 
per day would be permissible, it was de- 
cided to use an initial rate of about 

° C. per day and a maximum rate of 
not over 10° C. (preferably 6° C.). 
The reason for such conservatism was 
that Adams’ and Williamson’s findings 
were based on the annealing of much 
smaller pieces of glass, and that the 
validity of extrapolations from data ob- 
tained on small pieces to the case of a 
much larger piece was questionable. 

The cooled disk was removed from 
the mold and the insulating bricks 
stripped off. Before examining it for 
strain, the bottom surface was ground 
with carborundum and water to remove 
the adherent particles of brick. Placed 
on edge, with the ground surface coated 
with mineral oil, the disk was examined 
for residual strain by projecting a di- 
vergent beam of polarized light against 
one surface and examining it through 
a Nicol prism from the opposite side. 
The interference figure was found to be 
very symmetrical, with its intersection 
in the center of the disk. “The maximum 
strain detected produced a retardation 
equivalent to about six millimicrons per 
centimeter of thickness, well within the 
maximum strain permissible in optical 
glass used for optical instruments of 
highest precision. 

All that remained was to cut the 
eight-inch hole for the Cassegrainian 
mounting. ‘This was accomplished in 
about 70 working hours and without 
any unforeseen difficulties. So ended 
an opc:ation that took over 15 months: 


six months and better for making 
and air-drying the pot; about 15 days 
for burning the pot, melting, and 
pouring; 744 months for annealing 
and cooling; and for strain inspec- 
tion and cutting the hole, spare time 


as it became available. And this does 


not include the time necessary for mak- 
ing and drying the mold for the pot. 
‘lhe task presented to the Corning 
Glass Works by the California Institute 
of [Technology in 1931 was to make a 
low-expansion 


blank of boro- 


miiror 





~ 


— 


=o ONT 


Segre 








—__——_— 
ee aa 


se ab ay 











Bos 


eee re: 





RES 


iets aot tap aSE ees 











silicate glass and of sufficient size to 
produce a telescope disk 201 inches in 
diameter of materially less weight than 
the 40 tons which would result from 
the customary thickness of one sixth the 
diameter. As an aid to proving the fea- 
sibility of whatever program might be 
adopted for manufacture, the Observ- 
atory Council of the California Insti- 
tute of Technology ordered two small 
disks 30 and 60 inches in diameter, 
respectively. The design of these was 
to be similar to that of the large blank 
to demonstrate the practicability of re- 
ducing the weight without sacrificing 
rigidity and precision of the figure in 
the finished mirror. Also, a disk 120 
inches in diameter, of similar design, was 
desired for use as an optical flat with 
which the 200-inch disk could be tested 
by the opticians during the figuring 
process. Thus, along with the task of 
making the large disk, there were fur- 
nished steppingstones by which fulfill- 
ment could be reached. 

For this purpose, tank melting was 
the logical choice. It was felt that the 
composition from one pot to another 
would be subject to more variation than 
would be found in glass from a single 
filling of a large day tank. ‘The glass 
employed required a higher melting tem- 
perature (1,580° C.) than was obtain- 
able with available pot furnaces. Also, 
ladling equipment was less costly than 
installing means for pouring the glass 
from pots. Ladling permits one to rake 
the surface of the bath when necessary 
to free it of objectionable scum or float- 
ing stones before filling the ladle. It 
also affords an opportunity to inspect 
the quality of the glass prior to pouring 
it into the mold. 

The mold was complicated because of 
the ribbed structure required in the 
lower portion of the finished disk. “The 
cores were made of high-temperature 
insulating brick of standard size laid 
with high-temperature cement, and they 
were anchored to the iron bedplate of 
the mold by means of a heat-resisting 
alloy. The anchors were provided with 
adequate air cooling. “This maintained 
the temperature safely below that at 
which the tensile strength of the anchors 
could not withstand the buoyant force 
of about 300 pounds on the largest cores 
tor the seven hours necessary for the 
casting operation. 

The pouring oven over the mold had 
three ladling holes and was heated with 
natural gas to keep the glass sufficiently 
fluid to flow to all parts of the mold. 
The three ladles used in casting had a 
capacity of 750 pounds each and the 
ladle skins were returned to the tank 
in order to conserve glass. 

After pouring was completed on De- 
cember 2, 1934, the mold was moved 
on rails to the annealing position by 
means of a hand-operated drum and 
cable. The entire upper portion of the 
annealing furnace, including top and 





The exterior of the annealing kiln for the 200-inch disk. Corning Glass Works photo. 


side walls, was suspended like the pour: 
ing oven and was electrically heated. 
The lower portion of the annealing fur- 
nace was built on the screw hoist be- 
neath the mold. ‘The two portions 
telescoped for some distance as the disk 
was raised into the annealing position. 

During the soaking, or constant-tem- 
perature period of annealing, which 
required about 50 days, controllers 
automatically maintained the tempera- 
ture at the desired value. For the 200- 
inch disk, 26 inches in thickness, the 
cooling rate was maintained at 0.72° C. 
per day from the initial temperature of 
500° C. until 300° C. was reached. 
Below the latter value, a more rapid 
cooling rate was possible. About 10 
months were required to reach room 
temperature. 

To some extent, the task of making 
these disks was lessened by the choice of 
a Pyrex-type of glass. Its coefficient of 
expansion, only 2.5 x 10° cm. per °C, 
per 1 cm. length against 8.5 x 10°° cm. 


per °C. for ordinary borosilicate crown, 
greatly reduced cooling stresses and 
shortened annealing times. On_ the 


other hand, it added materially to the 
difficulty of melting and working. ‘The 
successful fabrication of large disks can- 
not be ascribed wholly to the use of low- 
expansion glass. “The same methods of 
manufacture outlined here would pro- 
duce disks of ordinary crown glass with 
greater ease of melting and casting. The 
time required to anneal such glass, how- 
ever, would be increased nearly fourfold, 
and greater demands would be made on 
the temperature control equipment to 
maintain the corresponding slower rate 
of cooling. Mirror blanks of ordinary 
crown would be heavier and, because of 


the higher coefficient of expansion, would 
require a much longer time for grinding 
and polishing. ‘This is expected to take 
a total of three years for the 200-inch 
disk. 

From the foregoing it can be seen 
that there is no need for astronomers 
of the United States to go to Europe 


to fill their needs for optical glass. 
There is in this country the “know 
how” to fill their wants, fantastic 


though they may seem. ‘The field has 
been thoroughly explored. Practically 
no money or time need be spent in ex- 
perimental work to develop a satisfactory 
method of procedure. 
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AAAS ELECTS PRESIDENT 


The new president of the American 
Association for the Advancement of 
Science is Dr. Harlow Shapley, director 
of Harvard College Observatory. Dr. 
Kirtley F. Mather, professor of geology 
at Harvard University, and Dr. George 
A. Baitsell, professor of biology at Yale 
University, were named to the council 
of the association for four-year terms. 
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A portion of 


the Milky Way in the constellation of Monoceros. 


Harvard Observatory photograph. 


N CONSIDERING the sky picture 
as viewed from the earth we might 
think of the depths of space as com- 

prised of four regions. ‘These may be 
designated as the foreground, the mid- 
dleground, the background, and the ex- 
treme background. ‘The distances to 
these regions range from a few miles 
for the nearer foreground, to millions 
of light-years in the extreme back- 
ground. We will consider each of these 
regions separately and in its relation to 
the perspective as observed from the 
earth. 

1. The foreground of our sky pic- 
ture is the earth’s atmosphere, in which 
phenomena of an astronomical nature are 
observed and which affects the apparent 
position and appearance of those ob- 
jects that lie in the regions beyond, 
frequently hiding them entirely from 
our view. 

The depth of the atmosphere has been 
determined by Stoermer as being at 
least 600 miles. ‘This is the height at 
which he has photographed the aurora. 
Meteors have been measured at heights 
exceeding 100 miles. While both the 
aurora and meteors belong in the fore- 
ground of the sky picture, the latter 
are really visitors from the realms be- 





yond. ‘These come into the atmusphere 
from the middleground, where they 
travel in swarms about the sun. Me- 
teors are members of the solar system 
and are known in many cases to be the 
remains of disintegrating comets. 

In one sense the atmosphere is the 
realm of the meteorologist, for it is in 
the lowest level, known as the tropo- 
sphere, that our weather is generated. 
But since the ocean of air in which we 
live so largely affects the appearance 
of what lies in the deeper realms it is 
of more than casual interest to the as- 
tronomer. Indeed, this shimmering 
veil distorts the sky picture in a variety 
of ways. Because of the atmosphere’s 
continual state of agitation, the stars 
are seen to twinkie like sparkling jew- 
els in the celestial sphere. When the 
sun or moon hangs low over the hori- 
zon, the lower levels of the atmosphere 
tend to filter out the shorter wave 
lengths of their light, making them ap- 
pear orange or red. Clouds and mois- 
ture in the air reflect and refract sun- 
light to produce the spectacular pageant- 
ry of dawn and twilight. 

The refraction of light by the atmos- 
phere also has important eftects on the 
apparent positions and sizes of the 


These simultaneous pictures of auroral rays 500 miles high —in the sunlit por- 
tion of the atmosphere — were taken in 1939 by Carl Stoermer from two stations 
in Norway 100 miles apart. 
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DEPTHS 
OF SPACE 


By Roperr R. CoLes 


Hayden Planetarium 


heavenly bodies. It causes all of them 
to appear’ higher in the heavens than 
they are really, with the result that we 
may observe the sun, moon, planets, and 
stars before they have actually risen and 
also after they have set. Because the 
amount of refraction increases with de- 
creasing altitude, the sun and moon of- 
ten appear distorted. “The amount of 
the distortion depends on many factors, 
and at the recent meeting of the Amer- 
ican Astronomical Society, Dr. Charles 
H. Smiley, of Ladd Observatory, re- 
ported on a series of observations of 
the sun he has been making to deter- 
mine the variations in the value of re- 
fraction within five degrees of the hori- 
zon. Most navigation books warn the 
navigator to avoid taking sights of ce- 
lestial bodies at such low altitudes, but 
the increasing necessity for daylight 
navigation in arctic regions makes a 








Principal members of the solar system 
—the middleground—are here shown 
to scale against a portion of the sun. 


study of the problem of immediate im- 
portance. For aerial navigation, the 
value of the refraction at negative alti- 
tudes (where the real horizon is sev- 
eral degrees below the astronomical 
horizon because of the height of the 
plane) is also an important considera- 
tion. 

Then there is the blue sky, because 
of which we cannot generally observe 
the stars by day. Its cause is found 
in the billions upon billions of air 
molecules and dust particles in the at- 
mosphere which scatter the short wave 
lengths of light — blue and violet — to 
all parts of the sky. Because the tele- 
scope concentrates light from _ point 
sources, bright stars are telescopically 
visible through the blue. Venus may 
frequently be seen by day with the 
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naked eye. Bright stars are also ob- 
served during a total solar eclipse, and 
some observers have reported seeing 
some of the brighter stars by day from 
the summits of lofty mountains where 
the air is less dense and there is less 
dust. 

Certain phenomena, such as solar and 
lunar halos, also belong to the fore- 
ground of the sky picture and in the 
borderland of meteorology and as- 
tronomy. 

2. In the middleground of the sky 
picture are the various bodies belonging 
to the solar system. ‘These include the 
sun, moon, planets, satellites, asteroids, 
comets, and meteors. Except for the 
last, the distances to these range from 
an average of 239,000 miles for the 
moon to about 3 2/3 billion miles for 
Pluto, the farthest planet that is known. 
Far beyond Pluto are the long-period 
comets, which are definite members of 
the sun’s family and are therefore con- 
fined to the middleground of the sky 
picture. 

These objects of the middleground 
are apparently the most energetic actors 
in the sky drama. Their motions, both 
real and apparent, add very much to 
the color and vitality of the scene. The 
apparent eastward motion of the sun 
along the ecliptic and the phases of the 
moon change the scene each night and 
season. The complex motion of the 
planets against the background of fixed 
stars is one of the most interesting sights 
for the beginner. Surely, without the 
presence of these near neighbors of the 
middleground much of the fascination 
would be missing from the panorama 
of the heavens. 

3. The so-called fixed stars that form 
the familiar constellation patterns make 
up the background region of our sky 
picture. In addition to the stars that 
we can see individually with the naked 
eve are those that make up the Milky 
Way. While these are reckoned in the 
billions, they are mostly so remote that 
they cannot be seen individually with- 
out telescopic aid. Other objects that 
belong to this background region are 
the various star clusters and the bright 
and dark nebulae. 

Together these objects make up the 
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In the constellation of Andromeda there are other galaxies of note in addition 
to the famous M31. This is NGC 891, an edgewise spiral. Mount Wilson photo. 


mosaic against which the members of 
the solar system play their role. ‘The 
nearest of the stars are hundreds of 
thousands of times the sun’s distance 
from the earth. The Milky Way gal- 
axy, to which these background objects 
belong, is estimated to be more-or-less 
discoidal in shape and some 100,000 
light-years in diameter. ‘The solar 
system seems to be about 30,000 light- 
vears from the center of the galaxy, 
which is located among or beyond the 
star clouds in the constellation of 
Sagittarius. 

Remote as this background is, it is 
near compared with the region which 
comprises the outposts of the heavens 
as observed from the earth. 

4. The extreme background is made 
up of the vast population of other galax- 
ies beyond the farthest reaches of the 
Milky Way. So far as northern ob- 
servers are concerned, only one of these 
is easily within naked-eye visibility 
the Great Nebula in Andromeda. But 





In this composite Harvard photograph, the Milky Way is at the left and the 
Large and Small Magellanic Clouds are toward the center and the right. 


this galaxy is indeed one of the most 
interesting objects in the entire sky. 
Although appearing as an_ indistinct 
patch of light to the unaided eye, long- 
exposure photographs reveal it as a 
huge universe of billions of suns simi- 
lar to the stars that populate our own 
galaxy. ‘The Andromeda system is con- 
sidered by most astronomers to be a fair 
image of our own Milky Way galaxy. 

The distance to Messier 31, as the 
galaxy in Andromeda is called, is of the 
order cf 750,000 light-years, which is 
determined from the magnitudes and 
periods of some of the Cepheid variable 
stars it contains. ‘The diameter of the 
system is probably about 60,000 light- 
years. ‘This is smaller than our galaxy 
but still of respectable proportions, and 
there is evidence that the actual extent 
of M131 may be greater than is readily 
observed on the best photographs. 

So far as the non-telescopic observer 
is concerned, the Andromeda galaxy 
represents the farthest outpost of the 
visible universe, but for the penetrating 
eye of the telescope it is merely next 
door to our own system of stars. It 
forms part of the local group of a 
dozen or so objects, including the spiral 
in Triangulum and the Magellanic 
Clouds. Photographs record 
of additional galaxies making up the 
visible universe. ‘The extreme depths 
to which the great 100-inch telescope 
at Mount Wilson has penetrated are 
estimated as some 500 million light- 
years. ‘This, therefore, we may con- 
clude as representing the outposts of the 
heavens as known today. But science 
advances so rapidly they will undoubt- 
edly be passed in the near future. 


millions 
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General Notes on the Meeting 


ENRY NORRIS’ RUSSELL, 

Princeton astronomer for the past 
50 years, gave the first Henry Norris 
Russell lecture on Saturday evening, 
December 28th. His topic was “The 
Royal Road of Eclipses,” and concerned 
principally the present state of our 
knowledge of eclipsing binary stars. 
Before the lecture, Dr. Russell was pre- 
sented with an embossed scroll and the 
names of those who contributed to the 
Henry Norris Russell lecture fund. The 
amount of the fund, including a dona- 
tion received just prior to the time of 
the first lecture, is now exactly $10,000, 
the income from which will be used to 
provide the annual lectureship. 

On Sunday, at the society dinner, the 
Annie J. Cannon prize in astronomy 
was awarded to Dr. Emma Williams 
Vyssotsky, a member of the staff of the 
Leander McCormick Observatory, Uni- 
versity of Virginia. Her husband, also 
an astronomer at McCormick Observa- 
tory, and a co-worker with Mrs. Vyssot- 
sky on stellar spectra and the statistics 
of stellar motions and distances, ac- 
cepted the prize in her absence. ‘The 
award is made every three years to a 
woman for distinguished contributions 
to astronomy. 

Friday and Monday sessions were 
held in Longfellow Hall, Radcliffe Col- 
lege, and the group photograph was 
taken in front of Agassiz at Radcliffe 
on Friday. The cold, fair weather 
which prevailed then turned during the 
night to snow, followed for two days 
by ice, sleet, and rain. Nevertheless, 
the trip to inspect the Oak Ridge sta- 
tion of ‘Harvard Observatory was held 
on Sunday as scheduled, a special bus 


SION 


C 
>) 


TRANSMI! 








Members and guests at the 76th meeting of the American Astronomical S¢iety, at 


AMERICAN ASTRON 


taking the visiting astronomers on the 


round trip of about 50 miles. 

The Saturday morning 
was held at the new Computational 
Laboratory building at Harvard, home 
of the new “Mark II” electronic cal- 
culating machine. 

A reception was held at the Observa- 
tory residence by Dr. and Mrs. Harlow 
Shapley on Saturday afternoon, at 
which a large number of AAS members 
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The transmission of a four-element filter and its individual sections, showing how 
very narrow bands of light are transmitted, any one of which may be used. 
Diagram, courtesy Polaroid Corporation. 
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congregated for a 
Most of the sessions were heavily at- 


from other sections of the American As- 
sociation 
ence which were meeting concurrently 
in Boston and Cambridge. 

Retiring addresses were in order. On 
Friday, Dr. J. J. Nassau, of the War- 
ner and Swasey 
vice-president 
spoke on “Interstellar Absorption fror 
Colors in Cygnus.” A 
ical topic, “Goals of International Co 
operation,” was chosen by Dr. Shapley 
for his address as retiring president of 
the American Astronomical Society and 
Christmas lecturer of the Society of the 
Sigma Xi. 
Sunday evening at 
Harvard University. 


members were given an illustrated 94 
page booklet entitled, H/arvard Colleg: 
Observatory — The 
This was published to celebrate the ob 
servatory’s centennial, on the occasion 
of which this meeting of the AAS was 
held at Cambridge. 
general papers on Sunday, 27 symposiun 
papers were given, some of which will 
be abstracted in 
and Telescope. 


Here are highlights of some papers| 
American Astronomical Society, held 
27-30, 1940. Further reports «ill 
month, and complete abstracts «will 4 


social interlude. 


with many scientists present 


for the Advancement of Sci- 


Observatory, retiring 
of AAAS Section D 


non-astronom- 


This lecture was given on 
Sanders ‘Theater, 


registering for the meeting, 


First Century. 
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Sdiety, at Cambridge, Mass., December 27, 1946. Photo by Ufford-Fleischer. 
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‘resented at the 76th meeting of the 
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t Cambridge, Mass., on December 
ublished in Sky and Telescope next 
pear in the Astronomical Journal. 


sium papers are to be published in a 
special Harvard Observatory centennial 
volume. 


Tunable Monochromatic Filter 


OLARIZATION FILTERS have 

been designed which have a trans- 
mission band only a fraction of an ang- 
strom wide. As employed in the corona- 
graph by Lyot and others, these have 
consisted of “sandwiches” of quartz and 
polarizing material, so that the construc- 
tive interference of successive layers per- 
mits passage through the filter of light 
of very nearly only one wave length. Vo 
this arrangement, Dr. Bruce Billings. of 
the Polaroid Corporation, has added a 
series of plates of a crystal of high 
electro-optic coefficient. “These crystals 
are so sensitive to changes in their electric 
condition that their optical passband can 
be shifted at will in less than 1/100,000 
The crystals are made of am- 
monium dihydrogen phosphate, known 
as PN, 

When the Billings filter is constructed 
and operated with a coronagraph to ob- 
serve solar prominences expanding in the 
line of sight, the wave length in which 
observing is done can be shifted at will 
to match the motion of the prominence 
itself. From the Doppler shift in various 


second. 


parts of: the prominence, its nature in 
three dimensions can be determined more 
accurate'y than heretofore possible. Pres- 
ent filters, fixed at certain wave lengths 
or broacened to pass wider regions of 
the spectrum than desirable, cannot ob- 
tain a completely detailed picture of how 
the solar: streamers travel along the line 
of sight. | 
Gael Absorption Line? 
a}{ 
A ;ROAD, DIFFUSE absorption 
line at wave length 6374.45 has 
been found by University of Michigan 
astronomers in the spectrum of the solar 
disk on plates obtained with the Me- 
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Gregor spectrograph and the 70-toot 
tower telescope of the McMath-Hulbert 
Observatory. Its width has been esti- 
mated at 0.3 to 0.4 angstrom. The line 
is seen very faintly at the center of the 
disk, becoming strongly accentuated at 
the limb of the sun. It appears equally 
intense all around the limb and no sig- 
nificant variations in intensity or in wave 
length have been found. The appearance 
of the line and the closeness of its posi- 
tion to that of the red line in the spec- 
trum of the sun’s corona (given by Lyot 
as about 6374.51) suggest the possibility 
that the absorption line arises from atoms 
of Fe X (iron ionized nine times). 

Dr. Leo Goldberg presented the paper 
for himself and his colleagues, Drs. Rob- 
ert R. McMath and Orren C. Mohler, 
and pointed out that the present identi- 
fication of the line is inconclusive. If the 
line is due to Fe X, however, its intensity 
and distribution around the limb appear 
to be such that a considerable abundance 
of Fe X must be present in the sun’s 
chromosphere, whereas hitherto iron in 
this highly ionized state has been identi- 
fied only in the solar corona. Its exist- 
ence there, and that of other highly 
ionized atoms, corresponding to tempera- 
tures of hundreds of thousands of de- 
grees, form one of the major mysteries 
of solar astronomy. 


Aerial Eclipse Observations 


PERATION ECLIPSE was de- 

scribed by Dr. Peter M. Millman, 
now of the Dominion Observatory at 
Ottawa, in Sky and Telescope tor Sep- 
tember, 1945. The instruments and 
methods of observation in three R.C.A.F. 
planes at the eclipse of July 9, 1945, 
were described and some of the spectra 
and photographs obtained were repro- 
duced. Dr. Millman reported at the 
meeting on the reduction of the spectro- 


(Continued on page 20) 
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The scheme of the Billings tunable filter with its electrical control network. 
Diagram, courtesy Polaroid Corporation. 
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1946 EDITION — LIMITED PRINTING 


Manual of Astronomy 


by Shaw and Boothroyd 
Cornell University 


46 Elementary Lab Exercises 
Large Ecliptic Charts 
$2.90 postpaid 


Send remittance with order to 


R. WILLIAM SHAW 
Rockefeller Hall, Ithaca, N. Y. 

















Splendors of the Sky 


2nd Edition — Revised 
Compiled by 

Charles and Helen Federer 
36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12.  Fine-screen halftones 
printed on heavy coated paper. 

Captions in simple terms. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. Also, fine for 
teachers with projects in astronomy; 
to cut up for scrapbooks; for science 
survey courses; just to look at. 
50¢ each — send 5c postage please 

Sold at all planetariums: 


Adler, 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 
Buhl, Federal and 

Pittsburgh 12, Pa. 
Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9866, Los Feliz 
Station, Los Angeles 27, Cal. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 








West Ohio, 
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W BOOKS AND THE SKY 


STARCRAFT 


William H. Barton, Jr., and Joseph Maron 
Joseph, Second Revised Edition, Whittle- 
sey House, 1946. 250 pages. $2.75 


LTHOUGH INTENDED primarily 

for high-school age, this book will 
find many enthusiastic readers among both 
older and younger groups. The key fea- 
ture is the large number of astronomical 
activities for which complete directions 
are given, requiring only homemade or 
very inexpensive apparatus. It is thus an 
ideal book for one who likes to work on 
his hobby instead of merely reading about 
it or listening to lectures. It is highly 
recommendable to science teachers, boy 
scout leaders, nature study counselors, and 
others in similar positions. 

The first chapter contains a descript:on 
of the sky and the constellations in general 
terms, followed by constellation charts and 
mythology in the second chapter. A novel 
method is used to locate each constellation 
in the sky. Silhouetted figures with raised 
arms show the altitudes for different times 
of the year, and the azimuths are shown 
by the positions of the silhouettes around 
a compass rose. There is also the not new, 
but nonetheless important idea of listing 
features in each constellation to be seen 
with naked eye, opera glass, and small 
telescope, respectively. With each con- 
stellation chart is printed a picture of 
some noteworthy object in that area of 
the sky, taken with a large telescope at 
one of the big observatories. Charts of 
the whole sky are included for several 
times of year to tie the constellation charts 
together. 

Chapter 3 contains directions and sug- 
gestions for making your own star charts, 
to shine by reflected light or illumination 
from behind, an indoor activity which pays 
big dividends in increased knowledge of 
the constellations. Meteors and their ob- 
servations are next emphasized as an ac- 
tivity which can be great fun for individ- 
uals and groups of amateurs. The impor- 
tance of this work by amateurs has been 
recently emphasized at the American As- 
tronomical Society’s symposium on the 
gaseous envelope of the earth. Another 
chapter treats of positional astronomy and 
navigation. 

Construction details for an orrery, for 
sundials and star clocks, for a small re- 
flecting telescope, are all included in this 
book. A dozen astronomical stereoscopic 
views are given in the next chapter, along 
with directions for making a viewer for 
about 25 cents. One chapter contains good 
directions for astronomical photography 
with very modest equipment. The volume 
concludes with one-page biographies of 
famous astronomers of the past. 

A school child reading through Star- 
craft and working out the projects would 
painlessly learn many of the elements of 
astronomy, particularly with reference to 
the solar system. Perhaps it is difficult to 
carry the project method to sidereal as- 
tronomy and astrophysics, but in a future 
edition of this book it may be possible 
to include something on sunspot and vari- 
able star observing and recording, making 
models of eclipsing binary systems, and 


models or charts showing the relative 
sizes, shapes, and separations of clusters 
and galaxies. 

Only one valid criticism may be made 
in reference to the star charts. The sym- 
bols indicating the relative magnitudes 
do not differ sufficiently in size, and as 
a result each chart does not seem to por- 
tray an easily recognizable configuration. 

This book is a complete revision and 
extension of an earlier edition under the 
same title. Due to the death of the senior 
author, the revision was carried through 
by Mr. Joseph, who is to be congratulated 
on a fine piece of work. 

ROBERT FLEISCHER 


Rensselaer Polytechnic Institute 





PRINCIPIA 


Isaac Newton. A revision of Motte’s 
translation by Florian Cajori, 2nd _print- 
ing. University of California Press, Berke- 
ley, 1946. 680 pages. $6.50. 


NE OF THE MOST valuable oi 
\ Florian Cajori’s contributions to the 
history of mathematics and science is his 
revision of Motte’s translation of Sir 
Isaac Newton’s Principia. This revision 
was first published in 1934, four years 
after Professor Cajori’s death. The sec- 
ond printing in 1946 differs in only one 
respect that the reviewer has been able 
to detect: the printer’s imprint has been 
changed from “Printed in the United 
States of America by Samuel T. Farqu- 
har, University Printer,” to “Printed by 
offset in the United States of America.” 
This must be recognized as a matter of 
no small significance. It is not difficult 
to understand that in 1934 the publishers 
would have made a conservative estimate 
in deciding the number of copies to be 
printed; and the price of $10.00 was a 
bargain, considering the excellent ty- 
pography, caretul proofreading, and 
handsome binding. But the second print- 
ing is likewise an excellent offset job, 
even to the faithful reproduction of 
broken type and “dead lead” in the origi- 
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Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
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The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


400-Year Calendar. . .. . 10c 


Find any date from 1600 to 2000 in a jiffy: 
in two colors; small size. 


Send Sc postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 


Relativity . . . . 























nal volume (although the reviewer had } was previously known about comets 


difficulty in locating examples to check). 
Also reproduced, however, is at least one 
obsolete statement in the 44th note in the 
appendix regarding the existence of nine 
moons of Jupiter instead of 11. The 
binding is a sturdy, light brown buckmm. 

At the modest price of $6.50, this nfbn- 
umental work will now find a far gre*ter 
circulation than ever before. This is with- 
in the range of simple gifts that are ex- 
changed among friends, and within the 
means of anyone who prizes his library 
collection. No “commercial” is intended; 
but rather it is meant to emphasize the 
contrast between our present good for- 
tune. due to technological advances in 
printing, and the situation which Cotes 
described in 1713 near the end of his 
preface to the second edition of the orig- 
inal Principia: “Since copies of the pre- 
vious edition were very scarce and held 
at high prices....” 

The Cajori translation received several 
reviews at the time of its first printing 
After three centuries, a classical master- 
piece scarcely needs reviewing any more 
than do successive reprintings of the 
sible. And like the Bible, very few lay- 
men will sit down and start to read it 
from cover to cover. But reading the 
Principia is an experience like a visit to 
a collection of old art treasures. Reading 
it can be enjoyed equally by one who is 
a mathematician and one who is not. And 
the experience is enhanced by the “tour- 
ists’ guide” which Professor Cajori has 
contributed in the form of an appendix 
ot 59 notes. These notes are interesting 
and informative of themselves, but they 
may also be used to bridge the wide chasm 
by which the uninitiated usually feel they 
are separated from such an imposing work 
as this. The ordinary, intelligent reader 
who has only an amateur interest in the 
subject matter may very well reverse the 
usual procedure by first reading the notes 
in the appendix one at a time, and then 
referring forward to the text to which 


each applies. This can be done with 
profit in small doses. Only a few doses 
will be sufficient to convince one of the 


thrill that comes with living, for a short 
time, with the frontiers of human knowl- 
edge of three centuries ago. 

The most attractive part of the Prin- 
cipia to the writer is the portion in which 
Newton deals with comets. While Galileo 
had gained quite a bit of knowledge con- 
cerning falling bodies, and Kepler had 
discovered the laws of planetary motion 
from geometrical considerations, very lit- 





The INDEX for Volume V 


is now ready for mailing. Its style is 
similar to previous indexes, including 
title page; author, title, subject, and 
topic references. Send 35 cents in 
stamps or coin, or include it with your 
subscription renewal check or money 
order. Indexes to earlier volumes are 
also available. 
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except Tycho’s observation that they were 
farther away than the moon. Newton re- 
solved the riddle of comets, but not with- 
out some effort. After laying the ground- 
work, he comes to “Proposition XLI, 
From three given observations to deter- 
mine the orbit of a comet moving in a 
parabola. This being a problem of very 
great difficulty, I tried many methods of 
resolving it . .”’ The students in an 
orbit class may be grateful to Newton for 
that consoling statement, but nowadays 
this problem is usually solved within a 
few hours after the three observations 
become available. 

The example following this proposition 
is based on the comet of 1680. This sec- 
tion contains a description of the observa- 
tions, the forerunner (or perhaps the orig- 
inal?) of the Harvard Announcement 
Cards. How many Americans realize that 
in the Principia there is a reference to 
comet observations made by a “Mr. 
Arthur Storer, at the river Patuxent, near 
Hunting Creek, in Maryland, in the con- 
fines of Virginia...” ? Then Newton 
enters upon some speculations and de- 
ductions concerning comets and their ex- 
perience in passing close to the sun. Not 
all of his ideas still hold in the light of 
subsequent investigation, but he does con- 
sider the formation of tails of comets by 
light pressure. One important aspect of 
the role of comets in the development of 
science is not always recognized. Because 
of their eccentric orbits, they provided the 
evidence which proved to be a strong 
wedge in dislodging the then current 
theory of vortices in favor of Newton's 
law of gravitation. 

PAUL HERGET 
University of Cincinnati Observatory 





NEW BOOKS RECEIVED 


Science Since 1500, H. T. Pledge, 1947, 
Philosophical Library. 357 pages. $5.00. 

A short history of mathematics, physics, 
chemistry, and biology during the past four 
and one half centuries, written by the librarian 
of the Science Museum of London. 


An ALbpuMm OF CeLesTIAL PHotocrapns, A. L. 
Bedell, 1946, Bedell. Unpaged. $1.50. 

A group of 65 astronomical photographs 
photo-offset with captions together in the front 
of the book; there is a moon map in the back 


of the book. 
Science, D, W. Hill, 1946, Chemical. 114 pages. 
$2.75. 

A series of essays discussing the application 
of science and its products to man’s activities: 


industry, politics, war, education, religion, 
and leadership. 
Harvard CoLLeGe OBSERVATORY, THE FIRST 


cENTURY, 1946, Harvard College Observatory. 
94 pages, paper-bound. $1.00. 

On the occasion of Harvard's first astronomi- 
cal centennial, this booklet describes briefly 
some of the major accomplishments at Cam- 
bridge and the several Harvard observing sta- 
tions. In addition to the introduction, there 
are 10 short, well-illustrated chapters, covering 
in turn the first hundred years, instruments, 
stellar brightnesses, the Milky Way, classifica- 
tion of spectra, variable stars, galaxies and 
globular clusters, solar astronomy, astrophysics, 
and meteor photography, all as related to the 
past, present, and future of Harvard astronomy. 
(This booklet may be ordered directly for $1.00 
postpaid from Harvard College Observatory, 
60 Garden St., Cambridge 38, Mass.) 








Planetarium Notes 


ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill., 
Wabash 1428 


Scuepute: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Starr: Director, Wagner Schlesinger. Other 
lecturer: Harry S. Everett. 

February: EXPLORING THE UNIVERSE. A 
survey of the structure and extent of the ob- 
servable universe, and of the principal types of 
objects of which the universe is made up. 


March: PAST AND FUTURE SKIES. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa., 
Fairfax 4300 


ScHebDuLE: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

SrarF: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. 

February: OUR PLANET NEIGHBORS. The 
story of the other worlds of our solar system, 
their curious motions in the heavens and the 
possibility of life upon them. ; 
March: APOLLO AND THE MUSES, and 
AROUND THE WORLD IN 50 MINUTES. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 


ScHeDULE: 3 and 8:30 p.m. daily: also 4 p.m. 
on Saturdays, Sundays, and holidays. 11 a.m. 
Saturdays, Children’s Hour (adults admitted). 
Srarr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 
February: TO THE SOUTH POLE. Revival 
of interest in the last unexplored continent 
prompts us to travel southward to see the skies 
there. Dramatic episodes in explorations of the 
past will be included. 


March: LIFE ON OTHER WORLDS. 


GRIFFITH PLANETARIUM 


P. O. Box 9866, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 


ScuepuLe: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 
SrarF: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 
February: A JOURNEY THRU TIME. Re- 
production of the heavens as seen during thou- 
sands of years shows the changes resulting 
from the earth’s slow wobbling called preces- 
sion. 


March: 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


THE SEASONS. 


ScuepuLE: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5. 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 


5, and 8:30 p.m. 

Srare: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 
February: OUTPOSTS OF THE HEAVENS. 
A survey of those objects that lie buried in 
the remote depths of interstellar space will be 
made this month. 

March: SEVEN WONDERS OF THE UNI- 
VERSE. 
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EXCEPTIONAL VALUES GLEANINGS FOR A. T. M.s 


3-LENS ACHROMATIC EYEPIECE A SoLAR TELESCOPE AND RICH-FIELD 


HIS DESCRIPTION of a low-power allows quick movement of this axis. There 
telescope I have devised for solar and is an hour-angle circle and a slip-ring 24- 
general observing is sent at the suggestion hour clock dial which is handy for keep- 
of Neal J. Heines, chairman of the Solar ing sidereal time with reference to a 
Division of the American Association of 
Variable Star Observers, by a new recruit —~—__ 
to the job of keeping track of activity on 
the sun. The instrument is built around a PYREX 44-INCH REFLECTOR 


3-inch coated achromat : ast year as ‘ 
3-inch coated achromat sold last ye 1S Equatorial mount on tripod ....$98.00 








Six lenses! Finest eyepiece ever made anywhere. 








Our greatest buy to date. Made of three sepa- Army surplus. Our laboratory bought a er : 

rate achromatic elements (illustrated). All out- hundred of these for 10 dollars each with 3-inch REFRACTOR, equatorial 

side surfaces fluoride coated. In focusing mount. : : eg Si: . mount, with slow motion ....$265.00 

1 13/16” (48mm.) clear aperture, flat field to the expectation of building up terrestrial 

— Se _— eV a pox). - telescopes as a sparetime job. We have || EQUATORIAL MOUNT con- 

angle. Outside diameter of mount 24%” (54mm. : J | r 

Each $15.00 plus postage. Quantity definitely had no spare time up to date! o_o from brass and — 00 

limited. Lenses only for above, $9.00 per set. As a personal experiment, I found one METER cccccccccccccovccccconccccesosncoesscescoses . 
of these lenses to be of excellent quality Objectives Mirrors Eyepieces 

PANORAMIC TELESCOPE M-1 for rich-field use. For many years I have Mirror and Objective Cells 

3- power, field 12 adhered to the principle that how much Star Diagonals 

12’ (illustrated). All you see is not as important as how well All items guaranteed on a 

ee een you see it and that observing while suf- money-back basis 

dise. Brand new, not fering sharp pains in the neck and lower Send for Our New Catalog 


second hand. They're 
army surplus. 


$20.00 2:0" 


Less than 300 avail- 
able! Order now 


parts of the spine is not conducive. to good A A 7 
seeing. That is why the instrument takes res Astronomical 


the form it does. Instruments Company 
The mounting is an equatorial fork with 1012 Tiffany St., New York 59, N. Y. 


the eyepiece on the declination axis, two 
inches from the right-angle prism. Thus 





























ey ee the eyepiece swings around a semicircle 
only four inches in diameter and the view- ASTRONOMICAL EYEPIECES 

i 1 a ing position, each side of the meridian, 
Achromatic Kellner Eyepiece M ante from straight down to horizontal. OF HIGHEST QUALITY 
With a high A comfortable and relaxed sitting position In standard 14” O.D. mountings 
bd rdige E on an ordinary camp stool is a natural ob- Achromatic —Kellner type, designed 
assembled. serving position, so that continued observ- especially for f/8 to f/10 telescopes; 
my = nthe, : ing is a pleasure rather than a chore. also fine for longer focal lengths. 
binoculars, The polar axis is mounted on ball bear- A SS anne $15.00 
yea range cr 2 ings and has a 128/1 slow motion. This ete CII ccsctenscciccsnrves $15.00 
ting scopes c is not a worm, but a four-inch spur gear 10-day delivery 
cue tyke superior wide field ocular of operated smoothly with a screw of appro- Orthoscopic — Designed especially 
fine definition and great light gathering priate pitch. A cork-I’ned slipping clutch for rich-field telescopes, f/3 to f/6. 
qualities is required. Both eye and field 
lenses are achromatic and fluoride coated. E.F.L. 13 inch; 42-degree apparent 
(a) E.F.L. 0.785” (12.5X). O.D. %” - $5.00 Ge xsninibatinictnnenehinbinhonkesneisetne $10.75 
(e) Bushing to fit. 134” tube — $3.00 extra ke . 
- Other dleameter tube ... — $4.00 extra Immediate delivery 








STANLEY BROWER | 
952 Kenyon Ave., Plainfield, N. J. | 


“FINDER” TELESCOPE 



































KELLNER EYEPIECES 1” f.1., wide 

field, minimum transverse color 
Aberration ..rcsssssssccscsesessesssesssse $10.00 

RAMSDEN EYEPIECES 1” f.1., de- 

For reflectors and large refractors. Uses our signed to be free of color and distor- 

7%” F.L. achromatic objective and our *%4” ; 4 

F.L. Kellner Eyepiece with crosshairs. Fluoride CLON CFTOPS seesssssssssnesssseseseeseen $5.50 

coated lenses offer wide field, brilliant image wea , —_ ap A 

and sharp definition. Objective is focusing SKYSCOPE EYEPIECES 18 diam., 

Image is inverted. Brass throughout. "Ore 50 4 Ramsden, 150 power” ........ $5.00 

Complete . . . ready for use . ot PLGRDUCP TUDO. ciccsesscocsecgscsoessesse $1.00 

All prices plus postage. 
“@ 4é 4@ 

Unpolished Tank Prism 2 x2 x6 Objectives, Parabolic Mirrors, Prisms 
Crown glass, and Fiats in stock, made by er pe rt 
over 1. opticians. Our plant is equipped for 
Paper w’ght, oducts le yament ork 
masee plate. x production and experimental work. 
novelty inden i 
ne ile” She ACHROMATIC MAGNIFIERS 6% power, in 
in our store. : EID a s:5's k'sis b 0k. 65's Oss 00 cb ome $3.00 
50c postpaid. || George R. Warren, of West Chester, POLAROIDS 18-mm. dia., in mount, pr. $2.00 

Pa., demonstrates the ease of observing SHADE GLASSES 4 contrasts, 13-mm. diam.., 
, 7 with his 3-inch solar telescope. turret mounted $1.50; unmounted .... $1.00 
Include rsa * Remit with Order P All prices plus postage. 

Send 20 Up-to-the-mi SE eae 
¢ tor Up-to-the-minute Catalog We invite you to make use of our 
ri ARRY ae ‘ laboratory testing facilities, and to 
ROSS GLEANINGS is always ready to re- receive an accurate report on your 

MICROSCOPES ceive reports and pictures of amateur mirrors, objectives, ete. 
Sehensilic end Laberotery A instruments and devices, and is open | 
r ° . e 
si Hiei Micetiens. te . pgp for comments, contributions, and ques- | | L & M Optical Co. 
e wa * . 

en are Se tions from its readers. | 69 S. Lexington Ave., White Plains, N. Y. 
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given star all evening. The declination 
axis has an 18/1 slow motion and slipping 
clutch, 

A brass box at the junction of the axes 
carries the trunnions and eyepiece as well 
as the prism, sun filter, and a polariscope. 
The center of gravity of the instrument 
is exactly over the apex of the very rugged 
tripod. All the moving parts are carefully 
counterbalanced. 

A synchronous clock drives the polar 
axis in sun time. This works on 10 volts 
from a transformer and is not to be re- 
garded as a luxury. It is very convenient 
to have the sun stand still while searching 
for faint spots. 

The prism is of 1%-inch face and coated. 
The sun filter is of WW-10 welding hel- 
met glass. The polariscope is of two 
polaroid disks, one rotating through 90 
degrees. The eyepieces are a 1%-inch 
Zeiss Kellner, a l-inch Zeiss Kellner, a 
34-inch B. & L. symmetrical achromat, 
a %4-inel; Ramsden, and a 40-power com- 
pound microscope. I have a camera which 
screws on the 34-inch eyepiece and takes 
24% x 3% cut film with a Kodak shutter. 
This has been used only on the moon at 
present and requires 1/10 second with 
super-speed film. For photography, the 
achromatic visual lens should be combined 
with a yellow filter, but I have not gone 
into this problem yet. 

The dew cap takes the form of a dia- 
phragm which is one-half inch, one inch, 
full aperture. The 


two inches, or of 





Mr. Warren’s telescope in another posi- 

tion to show the right ascension and 

declination circles, support of the polar 

axis, and “dew cap” carrying an adjust- 
able diaphragm mechanism. 


smaller openings are for warming up on 
a cold day —full aperture once cracked 
the filter in cold weather. 

The %-inch Ramsden eyepiece was re- 
built into a fine focusing mount with a 
crosshair reticle to indicate the meridian 
and equator of the sun. A _ professional 
glass reticle gave trouble with dust specks 
appearing as wandering sunspots. In its 
place was mounted a cell with No. 40 
wire crosshairs. This was placed 


gauge 








HAINES UNIVERSAL TELESCOPE MOUNTING 


Identify and Locate the Stars (even if too faint for the 


| \ 
| \ 
ALL 


Englewood, N. J 


will carry 5 tons. 


optical elements. 





building free. 


SPECIFICATIONS: 


MOUNTING 


. 50 Ibs. of aluminum used in manufacture. 
. Will carry a telescope weighing 100 Ibs. 


. Baseplate of 1-inch steel, 
. Telescope quickly attached and 


orm Coho 


ares accurate to 5 seconds of arc. 


6. Declination circle is solid disk of aluminum, 

with divisions every 30 minutes of arc. 
thick aluminum 

ring with divisions each 2 minutes of time. 
8. Equipped to take any kind of drive accessory. 
9. Timken roller bearings on polar axis spindle. 
10. Powerful brake system for locking polar axis. 


7. Right-ascension circle is 


11. Softer brake on declination axis. 
12. Shipped adjusted to your latitude, 


fractor. 


Complete Observatory Equipment 


Haines Scientific Instruments 
Box 171, Englewood, New Jersey 


Complete Observatory 
mounting for 4” to 10” instruments, 
(pictured), flashlight clamp, ephemeris, and so forth, $217.50 f.o.b. 


For 12-inch mirrors and larger, fork-type mountings, cut from 
214” armor plate, are recommended. Fork for 12-inch size weighs 
150 lbs. and will carry 1,000-lb. telescope. 
Fork for 16-inch mirrors weighs 190 lbs.; for 
20-inch mirrors it weighs 220 lIbs.; for 
Telescope tube and other parts also supplied ready for insertion of 
Write for prices. 


SPECIAL: Revolving Observatory Domes of Structural Steel, 
12-foot diameter, shipped in parts so the amateur can assemble with 
a wrench according to instructions; 
tinsmith or do cover himself. 
Dome $750.00 f.o.b. Englewood. | 


weight 160 Ibs. 
removed. 
. Circles 13 inches in diameter, with very ac- 
curate divisions made from master index 
plate used for Navy sextant models, with 


with 
mounting height to suit reflector or re- 


naked eye) Within a Few Seconds and 
Observe Planets by Day. 


NEW ALUMINUM CASTINGS 


including small-size 


(except telescope) 
lectern, sidereal clock 


35-lb. 


Polar-axis ball bearings 


24-inch mirrors, 275 Ibs. 


he can have covered by local 
Complete instructions for observatory 














Portable sidereal clock — $30.00 











RAMSDEN OCULARS 





TYPICAL OCULAR 


1. Highest quality lenses produced from 
B&L optical glass, pitch lapped surfaces, 
accurately centered and edged. All surfaces 
coated with magnesium fluoride in accord- 
ance with Navy specifications to give a hard, 
durable, anti-reflection coating, increasing 
the efficiency approximately 10 percent over 
uncoated optics, and reducing glare. 

giving greater 


2. Recessed eyelens mount, 


comfort, particularly with shorter focal 
length oculars. 

3. Milled rim to facilitate focusing by 
“wringing.” 


4. Standard size 114” outside diameter — 
body of non-oxidizing Dural. 


5. All interior surfaces black anodized, pro- 
ducing a permanent, non-scaling, non-re- 
flecting surface. 


6. Field stop in the focal plane giving sharp 
definition by limiting unwanted oblique rays. 


7. Surface mount for reticules or stadia 
hairs. This surface is in the focal plane for 
the normal eye and facilitates any setup 
for angular measurement. 


8. Simple, three-piece construction to facili- 
tate cleaning the lenses. 


9. Lenses accurately spun into place with 
jigs to insure perfect, permanent centering. 


10. Near surface black anodized to eliminate 
unwanted reflections from the eyelens 
mount. 


We are supplying these quality Rams- 
den eyepieces in the following focal 
lengths: 114”, 
These sizes have been selected to give 
the greatest utility for general] work. 
The price for each eyepiece is $8.00 


; 5% me %” and \, 7 


postpaid in the U.S.A. This is possible 


only through use of automatic screw- 


machine setup and modern optical 
production techniques. 


EVERY EYEPIECE HAS 
AN UNCONDITIONAL 
MONEY BACK GUARANTEE 


IMMEDIATE DELIVERY 


Send your check or money order today. 


Elliptical flats and prisms made 


by us to astronomical specifica- 
tions are available for immediate 


delivery. Write for price list. 
BRANDON SCIENTIFIC 
DEVELOPMENT 


A New York Corporation 
P. O. Box 85 
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U.S 





. ARMY and NAVY SURPLUS. 


500,000 


LENSES 


WAR BARGAIN!!! 


9 PERFECT COATED LENSES (Value| 
$140) Complete set from 5X tank 
artillery scope, dia’s. from 1-1/3” 
to 2-1/5”. Our Special Offer in- 
cludes coated protective window 
and reticle. Complete set 

COMPLETE SET OF METAL 
PARTS fully machined, perfect .. 


5 POWER TANK ARTILLERY TELE- 







$10.00 









$7.50 


















SCOPE (M71) Brand New. Coated 
Optics, Completely assembled. a 
$345. Fo ar Rel oa. $29.50 







WIDE ANGLE EYEPIECE Ail coated 
»” 


optics, mounted in focusing cell, 2” 
Me 










clear aperture, 1%” F.L. 3 Achro. 
lenses. Value $125.00. Perfect. ea. 9.50 
5 LBS. OPTICAL GLASS Lens & 
P rism blanks. Index and Dispersion 
rT. © cas. bah ase as bene o-0lp 4.75 
AC HROMATIC “OBJEC TIVE Perfect. 
Coated and cemented 44m/m_ Dia. 
¢ @ AR OU” eee $3.50 ea. 
U mmounted Le eS eee $2.50 ea. 


ARMY TELESCOPE 


Original Cost $150.00 






ALL COATED LENSES—BRAND NEW 
These superb telescopes come to you in the 
original government packing. They were 
made by the finest optical houses in Ameri- 
ca. Length 2214 inches, contains 6 coated 
lenses, five of them achromats. The high 
resolving power of the lenses will bring out 
great detail. 36° Field of View, 3X. Eye- 
piece Lens Dia. 29m/m E.F.L. 1%”. Fixed 
focus. Objective 25m/m Dia. Also reticle, three 
detachable colored filters. Postpaid, $7.50 


ACHROMATIC LEN SES, oomentee 























12 mm Dia. 80 mm F.I ea. 50 
14 mm Dia. 60 mm F. a coated, ea. + ies 
18 mm Dia. 102 mm F.L. ea. 1.25 
23 mm Dia. 162 mm F.L. coated, ea. 1.00 
23 mm Dia. 184 mm F.L. ea. 1.25 
25 mm Dia. 126 mm F.L. coated, ea. 1.35 
26 mm Dia. 104 mm F.L. coated, ea. 1.25 
29 mm Dia. 54 mm F.L. ea. 1.25 
29 mm Dia. 76 mm F.L. ea, 1.25 
31 mm Dia. 124 mm F.L. coated, ea. 1.50 
31 mm Dia. 172 mm F.L. coated, ea. 1.25 
32 mm Dia. 132 mm F.L. ea 1.50 
84 mm Dia. 65 mm F.L. coated, ¢ 1.50 

é 30 mm F.L. 1.50 








PRISMS 

RIGHT ANGLE 23m/m Face ...ea. 1.25 

RIGHT ANGLE 47m/m Face ....ea. 2.50 
a — ANGLE 4lim/m X 

Face (flint glass) ++.-ea. 3.00 

RIGHT ANGLE 38m/m Face ....ea. 1.75 






8X ELBOW TELESCOPE 






BRAND NEW 
Made by Keuffel & Esser 









This telescope will make an _ exceptional 
finder. Objective 52m/m_ Dia., focusing 
eyepiece, turret-mounted filters, amber, red, 
neutral and clear. Illuminated crossline 
reticle and quick finding level sight. Has 
large size Amici prism erecting system. 
DE .c6¢serbacxncehenssceact $27.50 ea. 






Send 3 cent stamp for “BARGAIN” List. 


JAEGERS 


SO. OZONE PARK 20, 






BOX 84S N. Y. 
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just out of focus so that, while the indica- 
tion is still there, the image can be seen 
through the “hairs.” This eyepiece com- 
bination gives a power of 32 and just takes 
in the full disk of the sun. The definition 
is excellent with good seeing conditions. 
The construction is a mixture of steel, 
brass, bakelite, and wood. It is entirely 
weatherproof, in fact it lives outdoors. 
All metal parts are cadmium plated or 
painted black. It wears a heavy cello- 
phane nightshirt when not in actual use, 
which keeps it remarkably clean. 
GEORGE R. WARREN 
R. D. 2, West Chester, Pa. 


ARTICLES ON ASPHERICAL 
AND OFF-AXIS SURFACES 


WO 

in the 
of America may 
our more mathematically 
The abstracts are quoted. 

“The Calculation of Aspherical Correct- 
ing Surfaces,” by M. Herzberger and H 
). Hoadley, Vol. 36, page 334, June, 1946. 
A straightforward and reasonably quick 
method is described for the calculation of 
the aspherical correcting surface of the 
Schmidt camera, or other optical sys- 
tem in which the aspherical surface is 
adjacent to the object or image. An ex- 
tension of the method is also described for 
cases where the correcting surface is in the 
interior of the svstem, and the rays must 
be refracted to match a given non-spherical 
wave surface, instead of meeting at a point. 

“Quantitative Tests for Off-Axis Para- 
bolic Mirrors,” by L. G. Schulz, Vol. 36, 
page 588, October, 1946, Quantitative 
methods for examining and describing 
the surfaces of off-axis parabolic mirrors 
together with practical sugges- 
the most effective use of such 
Included are tests with, and with- 
out, an optical flat. In each the 
theory and experimental procedure are 
illustrated by application to a_ particular 
mirror. 


ARTICLES appearing recently 

Journal of the Optical Society 
be of interest to some of 
inclined readers. 


are given, 
tions for 
mirrors 

case, 








AMERICAN ASTRONOMERS 

REPORT 
(Continued from page 15) 
grams, with results which demonstrate 
the fact that aircraft can be used with 
success to carry out a scientific eclipse 
program. Both clouds and excessive ab- 
sorption in the earth’s lower atmosphere 
are successfully avoided by airplane ob- 
serving stations. 

The intensity distribution in the co- 
ronal spectrum has been measured and 
compared with that of the full moon 
photographed with the same cameras. 
Preliminary measures indicate that in the 
range from 4000 to 6000 angstroms the 
intensity of the continuous coronal spec- 
trum averages roughly one quarter that 
of the full moon, but the coronal spec- 
trum is bluer, with a color temperature 
of about 6,000 degrees or possibly higher. 
Dr. Millman also presented other details 
of his measures. 











EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 
KITS — OUR SPECIALTY 


COMPLETE 6” KIT .. . . $5.50 up 
Pum wee, © . @ «= » $7.50 up 
Other Sizes, Proportionately Low 


PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 


ALUMINIZING 


We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
PRISMS EYEPIECES 
ACCESSORIES 


FREE CATALOG 


Precision Optical Supply Co. 


1001 East 163rd St., New York 59, N. Y. 



































HARD COATING 
ELECTRONIC PROCESS” 


IMPROVE YOUR OPTICS 
20% to 50% 


4” Refractors per surface .......... $3.00 
PN RR ciocicct cc ceees.cuece 2.00 
Pe IN a caver ses views ce 3000.050 2.50 


HARD COAT ALUMINIZING 


Fluoride Coated to resist abrasion. Hard and 


permanent — can be cleaned. 
OP I ro wnk esis cccaubcoxacke«s $3.50 
Diagemnis te T46" wide ...cccccccccce 1.25 


Other sizes on quotation 
Let us Hard Coat all your Optics — Binocu- 
lars, Scopes, Camera lenses, etc. 
Write for Booklet on Coating listing your 
optics. (Mention Sky.) 


Optical Coating Laboratory 


5807 M St. Hillside, Washington 19, D. C. 























EQUATORIAL MOUNTING 
DAVID WILLIAM WOLF 


Complete with slew motion worm and gear. 
Heavy cast iron base, 114” 
polar axis — $40 up. De- 
scriptive literature on re- 
quest. 


PYREX 
MIRROR KITS 


Complete with glass tool, 5 
abrasives, rouge, pitch, 
and aluminized —. 
4” — $4.00; 6” — $5.2 

8” — $7.75; 10” — $13. 00: 
12” — $23.00. 

Send for catalog listing Re- 
flector Kits, Eye-Pieces, 
Lenses, Lens Blanks, etc. 


334 Montgomery Street Brooklyn 25, N. Y. 























ASTRONOMICAL 
& SUPPLIES 
Telescopes Kits Drives 
Mounts Eye Pieces Tripods 
Castings Finders Figuring 
Tubes Achromats Panchronizing 
MIRRORS MADE TO ORDER 


** Quality OURMOTTO ** 
PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 
ASTRO TELESCOPE COMPANY 
P. O. Box 1365 — Glendale 5, Calif. 


Display Room — Erb and Gray 
854 S. Figueroa St., Los Proton | Calif. 
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UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTICS! COMPLETE METAL PARTS! SAVE MORE THAN % REGULAR COST! 





ARMY'S 6 X 30 BINOCULARS 


No Carrying Case with any Sets shown below. 
M-13Al1 sets are 
Limit — 1 Set to a Customer on 
all Sets shown below. 


able in Surplus Market.) 
M-3 sets are not waterproof. 


COMPLETE OPTICS & METAL PARTS—Model 
M-13A1, 6 x 30 Binoculars. Everything you need 
- ready for assembly. When finished will look 
like a regular factory job costing $102 to $120. 
The Optics are new, in perfect or near perfect 
condition. Have new low reflection coating. 
Metal Parts are new and perfect, all completely 
finished. No machining required. Bodies factory 
hinged and covered. Complete assembly instruc- 
tions included. 
SE TROOPER dos wo cceerecccs $40.00 Postpaid, 
Ce eee ere rr rerrT Pere Total, $48.00 


COMPLETE OPTICS & METAL PARTS—Model 
M-3, 6x 30 Binoculars. The Optics in this set 
are new, perfect or near-perfect. Prisms have 
new low reflection coating. Factory mounted 
Eye Piece and Objective Assemblies not coated. 
Metal Parts are perfect, new, ready for assembly. 
When finished, this will look like a regular fac- 
tory job, except a name has been filed off a 
cover plate. No machining required. Bodies fac- 
tory hinged and covered. 

a ee re $35.00 Postpaid, 
ame SUG Ge. vc cine ss adisckcns Total, $42.00 


METAL PARTS ONLY—Model M-13Al1, 6x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stock #830-Y. 

Stock #832-Y, 6x30 Metal Parts, $25.00 Postpaid 


ARMY'S 7 X50 BINOCULARS 


Here’s an unusual opportunity to secure a fine set 
of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the Army’s M-16 7x50 Binoculars 
(M-16 is not the waterproof model). These com- 
ponents are new and all ready for assembly. We 
supply full instructions. Limit — 1 set of Metal 
Parts and 1 set of Optics to a customer. 
METAL PARTS—Set includes all Metal Parts - 
completely finished — for assembly of 7 x 50 Bin- 
oculars. No machining =. Bodies have been 
png hd —— and covered. A sturdy brown leath- 
. Binocular Carrying Case is included with each 
oa of Metal Parts. 
Stock #824-Y, 7 x 50 Metal Parts, $35.00 Postpaid 
OPTICS—Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or near 
perfect and have new low reflection coating. 
Stock 25102-Y, 7x50 Optics, $25.00 Postpaid 


NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase be- 
comes subject to 20% Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be filled. 


(None yet avail- 
waterproof model. 


METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. Some machining on these 
Metal Parts required. Bodies hinged and Prism 
Shelf holes placed, but you must tap them. 
Prism Shelves have been machined. Six lead 
spiral focusing threads have been cut. Some less 
difficult components you must thread and ma- 
chine yourself, but all material you need is fur- 
nished except body covering material and Optics. 
Stock #833-Y, 6x30 Metal Parts, $12.00 Postpaid 
METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. All parts you need. You 
must do machining on most parts, but not all. 
No body covering material. 

Stock #834-Y, 6x30 Metal Parts, $8.00 Postpaid 
OPTICS FOR 6x30 BINOCULARS (No Metal 
Parts.) Slight seconds. Cemented but not coated. 


OOM FERRE vc ceseccicnesse $10.00 Postpaid 
SAME OPTICS AS ABOVE (6 x 30), but coated. 
GiRGe aed au vcatdnos ceenus $12.75 Postpaid 


lf you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Federal Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 

Optics and Metal Parts are Available for Monoc- 
ulars (% a Binocular). For Complete Details, 
Write for Bulletin #14-Y. 








Stock #1-Y — “Our Advertising Special” — 15 
lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm. cameras, stereoscopic viewers, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 


NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 


Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . . . only $1.00 Postpaid. 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and a piece of Heat Ab- 
sorbing Glass with directions. 

OGGN SEGUE osc ccccsdueeccoees $1.95 Postpaid 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jesting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 

SUM CRUE eidceuydesceviecesc $3.10 Postpaid 


WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


SATISFACTION GUARANTEED 


EDMUND SALVAGE COMPANY + 


SPECTROSCOPE SETS 


These sets contain all Lenses and Prisms you 
need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 

Stock 21500-Y—-Hand Type . $3.45 Postpaid 
Stock +1501-Y—Laboratory Type . $6.50 Postpaid 
PRISM TELESCOPE—AIl the Lenses You Need 
to build your own 20 power Telescope! No mounts. 
Has wide field of view. 

Bene TUNE sacecceedasetiaye $7.25 Postpaid 


2-%"” DIA. ACHROMATIC TELESCOPE OBJEC- 
TIVE—F.L. 20 inches. (Not a war surplus item.) 
The Govt. used very few long focus Objective 
Lenses so we had these made for you. First class 
lens suitable for Spotting Scopes, Terrestrial Tele- 
scopes, ete. Not coated. 


ere re $10.00 Postpaid 
TANK PRISMS 


Plain or Silvered 
90-45-45 deg. 5%” long, 244” wide, 
and polished. 
Stock +3004-Y Silvered Prism 


finely ground 


CREE, Coan ctadanwaien $2.00 Postpaid 
Stock #3005-Y Plain Prism 

COE: sc vnenegecew ce'sis $2.00 Postpaid 
Stock #3100-Y Silvered Prism 

CEN iiecusensa we endes $1.00 Postpaid 
Stock #3101-Y Plain Prism 

CEN 3:64 cence euawee« $1.00 Postpaid 


(Illustrated Book on Prisms included FREE) 


All Items Finely Ground and Polished but 
Some Edges Slightly Chipped or Other Slight 
Imperfections Which We Guarantee Will 
Not Interfere with Their Use. Come Neatly 
Packed and Marked. 





TO KEEP POSTED on all our new Optical 
Items, send 10c and your name and address 
to get on our regular “Flash” mailing list. 








MOUNTED 35 MM PROJECTING LENS SYSTEM 
(May Also Be Used for Enlarging). Focal Length 
91.44 mm and speed of f1.9. Outside dia. of 
mount at one end 60 mm, Length of mount 64 mm. 
May be used as Enlarging Lens by stopping down 
speed. Most useful for Portrait work. Less useful 
for pictures requiring perfect definition out to 
edges of print. 
Stock 74033-Y 
CONDENSING LENSES for 35 mm Projectors and 
Enlargers. Consists of set of 2 Lenses — diam. 
234”, F.L. 3” each. 
| Sa rE 
MOUNTED KELLNER TELESCOPE EYE PIECE 
Perfect, coated, in Ordnance sealed boxes. F.L 
1% inches. Outside dia. of steel mount 40 mm. 


$3.00 Postpaid 


2.00 Postpaid 


Stock ME cv cncriudceiresees $3.15 Postpaid 
OPTICAL BENCH KIT (Not a War Surplus 
Item) Everything you need, including four Lens 


Holders for checking Focal Lengths and setting up 
Lens Systems. 


ae, eer ere $8.50 Postpaid 


GIANT SIZE RED AND AMBER FILTERS 
Filter material is cemented between glass. Al 
34” thick. 


Stock No. Color Diam. Price 
706-Y Red 7-7/8” $2.00 
707-Y Red 5-7/8” 1.50 
708-Y Amber 7-7/8” 1.50 
709-Y Amber 5-7/8” 1.00 


USES: For large camera filters, for large size 
spotlights, for darkroom lights (spectroscopically 
tested), for interior decorating, for display tray 
in home or store. 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 
Can be used as Slide 
Viewer, or take it 
apart and you can 
get Polarizing Vari- 
able Density Attach- 
ment, Mangin Con- 
cave Mirror, Reflec- 
tor Plate, Metal Ret- 
icle, Window, Lamp 
Housing, Ring and 
Bead Sight. The 
Polarizing attach- 
ment alone is worth 
many times the price 
of entire unit. Con- 
sists of 2 Polariz- 
ing Filters mounted 
with small handle 
which rotates one 
around the other. 
May be used in Photography, Research, Experi- 
ments, as Light Dimmer, etc. 

Stock #908-Y $5.00 Postpaid 

Same Unit Without Polarizing Attachment 

Stock 7#916-Y $2.50 Postpaid 


BOMBER SIGHTING STATION—A double end 
Periscope Type Instrument of highest precision. 
Brand new and in perfect condition. 6 ft. tall, 
shipping wt. 360 Ibs. Orig. cost $9,850. Consists of 
numerous Lenses, Prisms, M 





Mirrors, Gears, Mo- 
tors, Metal Parts and Electrical Gadgets. 
oS a ea $50.00 F.O.B. Oklahoma 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 
Steck +703-Y 
Stock 3702-Y—1% Ibs. 


8 Ibs. (min. wt.)—$5.00 Postpaid 
oes wate $1.00 Postpaid 


POLARIZING VARIABLE DENSITY ATTACH- 
MENT FOR 7 x 50 BINOCULARS—An amazingly 
effective unit for controlling amount of light 
reaching your eyes. Cuts down glare in sky and 
overwater observations. Easily snapped on and off 
over the eye cups of American-made 7 x 50 Bin- 
oculars. Govt. cost $8.30 each. 

ee, ee $2.00 Postpaid 


ORDER BY STOCK NO. 


P.O. AUDUBON, NEW JERSEY 
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Greenwich civil time is used unless otherwise noted. 


GIACOBINID METEOR REPORTS 


Oscar E. Monnig, in the Texas Ob- 
servers’ Bulletin for November, gives a 
resume of the Giacobinid meteor shower 
in October as gleaned from a preliminary 
survey of “a mass of information and re- 
ports.” He brings out the following prin- 
cipal points: 

The maximum came in the quarter hour 
of 9:45 to 10:00 p.m. CST, some results 
placing it at 9:50, others at 9:55. The en- 
tire shower, at least after maximum, was 
much shorter than the anticipated 28 hours 
—more likely under half that period. The 
maximum was sharp and short and the 
meteors fell off more rapidly than they had 
increased. 

The shower was brighter than expected, 
with bright meteors quite common. A 
single observer probably saw not more 
than 20 per cent of all the meteors in his 
sky, which gives about 9,000 to 30,000 per 
hour for a period of about five minutes 
or so at maximum. This is the same gen- 


eral order of rates as reported for Leonid 
showers at their best. 

The meteors were in groups — not uni- 
form in distribution — possibly there were 
pulses or waves in irregular periods some- 
times a few minutes, sometimes only a few 
seconds long. Terminal flares and minor 
bursts were frequently observed. Varia- 
tions from straight paths were also re- 
ported. As expected, the radiant was not 
a point. 


COMETS BESTER AND JONES 


Harvard Announcement Cards give the 
predicted positions of two comets which 
are now moving northward and bright 
enough to be found by amateur observers. 
Comet Bester has turned out to be about 
two magnitudes brighter than expected, 
and during February should be of magni- 
tude 9.5 or brighter. Comet Jones will 
be of about the 10th magnitude. 

On January 3lst, Comet Bester is at 





THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 7:30 a.m. local time 
on the 7th of the month, and at 6:30 a.m. on the 23rd. At the left is the sky 
for 7:30 p.m. on the 7th and 6:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury reaches a favorable elongation 
this month, and is visible in the evening 
sky starting early in the month. On Feb- 
ruary 10th, it will appear as a star of 

1.0 magnitude, easily seen a half hour 
after sunset. By greatest elongation on 
the 21st, Mercury will have diminished in 
brightness to —0.3, and will set 1% hours 
after sunset although it will be only 18 
east of the sun. 

Venus continues to dominate the morn- 
ing sky with its brilliance. It will decrease 
in brightness very slowly until superior 
conjunction with the sun next autumn. 
It now rises about three hours ahead of 
the sun, and during February will traverse 
the entire constellation of Sagittarius. 


Mars is too near the sun to be seen. 
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Jupiter. This planet now equals the 
brightness of Sirius, and is situated about 
5° west of Beta Scorpii. It rises about 
1:00 a.m., local time, and on the morning 
of the 13th the moon will be just below it 
upon rising. 

Saturn, bringing brilliance to otherwise 
inconspicuous Cancer, can be seen prac- 
tically all night. Its motion is retrograde, 
and it is of zero magnitude. 

Uranus remains about stationary all 
month in eastern Taurus, at 5" 07™, +22° 
59’ on the 15th. 

Neptune rises about three hours aftcr 
sunset and can be found with the aid of 
a small telescope, close to Gamma Vir- 
ginis. Its position on the 15th is 12" 41", 

2 45". i et @ 





1" 20".4, —4° 52’; on the 8th of February 
at 18.4) 44 With of) :175, +1" il’: 
24th at 1:18.2, +3° 57’; on March 4th at 
1:19.6, +6° 34’. 

Positions for Comet Jones are: Jan. 31, 
18:34.0, —1° 06’; Feb. 8, 18:48.7, +1° 50’; 
16, 19:02.2, +4° 48’; 24, 19:14.7, +7° 49’; 
March 4, 19:25.9, +10° 51’. 

These ephemerides have been computed 
by Dr. L. E. Cunningham, Students’ Ob- 
servatory, University of California at 
Berkeley. 





DECEMBER OBSERVATIONS 


Unfortunately the eclipse of the moon 
of December 8th was clouded out here. 
For the first 10 days of the month the sky 
was completely overcast; now for the past 
week skies have been beautiful. Saturday 
last I observed the Geminid meteors for 
two hours and plotted 21 per hour. Also, 
the other night I saw the Small Magellanic 
Cloud, quite low but distinct. 

EDWARD ORAVEC 
Guam 


On December 15th, it was possible to 
pick up Venus by eye at about 9:30 a.m. 
by looking south from Waterbury, and at 
an elevation of about 30°. A 4-inch re- 
fractor with a 25-power eyepiece showed 
the crescent phase very nicely. It was 
impossible to detect Jupiter despite the 
fact that it must have been in the same 
three-degree field of the eyepiece. 

On December 28th, Venus was located 
at noon with 7x binoculars at about 45° 
above the southern horizon from Palm 
Beach, Fla. Once located by binocular, 
it was possible to see Venus by naked eye. 
With a power of 45x on a 3-inch refractor, 
Venus was taken by the uninitiated for the 
moon about five days old. Once again a 
careful search in the vicinity of Venus 
failed to show Jupiter. Presumably this 
was because its brightness per unit area 
was not as great as the brightness of the 
sky in front of and surrounding the planet. 

D. W. ROSEBRUGH 
Waterbury, Cenn. 


JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 10° 30" for an Inverting Telescope 
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OCCULTATIONS FOR FEBRUARY 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, limiting parallels of latitude, immersion 
or emersion; standard station designation, GCT, 
a and » quantities in minutes, position angle; 
the same data for each standard station westward. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +-42°.5 
B +78°.6, +45°.6 


E +91°.0, +40°.0 
F +98°.0, +30°.0 
C +77°.1, +88°.9 G +114°.0, +650°.9 
D +79°.4, +43°.7 H +120°.0, +36°.0 
I +1238°.1, +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 


are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 
February 1-2 121 Tauri 5.3, 5:32.2 


+24-00.4, 11, +77° +5° Im: A 3:35.60 —1.3 
—29 150°; Bi 3-264 —h4: 263s Se 
3460.... ..< 10: BSAA —t7 26 
127°; E 3:11.0 146°; G 2:20.8 —1.1 
+12 73°; B27? 29 ~O@2 i; I 
2:09.5 —0.9 +1.5 73°. 

2-3 Epsilon Geminorum 3.2, 6:40.7 
+25-11.1, 12, +70° +7° Im: A 4:42.3 
£3 LS fil’: Base 13: — tale 
C 4:425.—1.3 —ZS 120°; D.4:3508 135 
1.4 Sil"- 4:16) —he — 22 i |G 
3:35.3 —1.2 +10 63°: HW 3:224 —Z2 1.1 
1: § 3236-18 +13 *.-ta: So 
5383 —i2 ~Gs. 2": @ See a 
—}.1 260°: © 5346.1 —i.7 +01 Be: 
5:40:3. —1lé. OS Ze; 2: 5:12 
r12 234°: G@ 4:464 —1.4 +03 270°: 
H 4:14.3 —1.2 +3.4 217°: I 4:33.0 —1.4 
+0.7 269°. 

3-4 Kappa Geminorum 3.7, 7:41.2 
+ 24-31.6, 13, +68° 0° Im: A 1:30.9 —1.6 
—O2 135°: B 12a? —14: +Ge Oe: 
C 1:24.7 —1.7 —0.6 126°; D 1:20.8 —1.3 
+0.4 108°; E 1:05.0 —1.1 +0.5 109°; F 
0:57.5 1.5. --1.0 198": @ 2:106 +03 +22 
55°; H 0:46.9 0.0 +1.1 86°; I 1:09.7 +0.4 
+2.2 47°. Em: A 2:41.0 —1.8 +1.1 254°; 
C 2:27.6 —1.7 +2.0 240°; E 2:09.6 —1.2 
+14 G2": FP 1463, —-O3 +32 29: 
H 1:42.6 —0.3 +1.1 269°. 

7-8 Nu Virginis 4.2, 11:43.1 +6-49.6, 
17, +61° —23° Em: A: 5:44.1 —1.2 —10 
316°; B 5:39.8 —1.0 —1.1 325°; C 5:40.3 
—1.5 —0.3 299°; D 5:35.2 —1.1 —0.6 312°; 





PHASES OF THE MOON 


Pull S000 <i.<<s0%a0 February 5, 15:50 
Last quarter ........ February 12, 21:58 
New moon .......... February 21, 2:00 
First quarter ........ February 28, 9:12 
WU WANE Sac cieak cones March 7, 3:15 





MINIMA OF ALGOL 
February 3, 1:33; 5, 22:23; 8, 19:12; 
11, 16:01; 14, 12:51; 17, 9:40; 20, 6:29; 
23, 3:19; 26, 0:08; 28, 20:57. March 3, 
17:47; 6, 14:36. 


E 5:21.9 —1.1 +0.4 290°; F 4:59.1 —1.3 
+32 261°: @ $067 —O3 —0.1°321". 

9-10 1 Virginis 4.8, 13:29.2 —6-00.0, 19, 
P76 Hi” Em:'@ ti:995 +62 °>-38 S'; 
DB ites: ... 16°; E 11:10.7 —0.9 
22 SiO": F194: 19 “15: Nes 
G 10:33.1 —0.9 —0.8 324°; H 10:28.7 
22 O05 276 > b> 152 16 02 
309°. 

11-12 Nu Librae 5.3, 15:03.7 —16-03.2, 
21, +74° —6° Em: A 11:345 —08 —2.4 
349°: C 155376 —1.3 —29 335": 112259 
—{6 —18: 30": EB M467 —is —18 
315°; F 11:08.3 —2.6 0.0 280°; G 10:46.1 
—09 +04 SB’; BH i022 -23 727 
248°; I 10:37.5 —0.8 +0.9 288°. 

12-13 Lambda Librae 5.1, 15:50.2 
—20-00.6, 22, +70° +2° Em: A 10:41.2 
—17 —0.4 30°: B 10:383 -—15 —04 
303°; C 10:33.6 —2.0 0.0 287°; D 10:29.3 
—1.7 0.0 292°; E 10:06.0 —2.0 +1.3 265°. 

27-28 Omega Tauri 4.8, 4:14.2 +20-27.0, 
7, ¥S" td” Im: A404. +63 35 
139°; B 3:58.4 +0.1 —2.7 126°; D 4:05.5 
+0.4 —4.3 144°; G 3:16.8 —1.5 —2.6 121°; 
I 305.1 —19:—2.6 123°. 

27-28 53 Tauri 5.4, 4:16.3 +21-00.9, 7, 
+55" —18" Im: A 5:146.—14.+3.1 8°: 
C 5:06.9 —0.5 +0.5 38°; D 5:09.8 —1.0 
+1.7 18°; E 4:59.1 —0.7 0.0 50°; F 4:59.6 
—0.6 —1.0 91°; G 4:43.6 —1.2 +2.1 20°; 
H 4:29.7 —1.6 —0.6 82°; I 4:299 —1.3 
+1.6 30°. 

March 2-3 A Geminorum 5.1, 7:20.2 
+25-09.3, 10, +65° 0° Im: A 3:18.4 —1.5 
—1,0 96°: B 3:144 —1.6 -06 8°: C 
3:35:7:--16 —LS 132°; Deka is 
—~OQS 3: 3. 2407 if: “is: 38": 
G 2:134 1.2 +14 77°: BH 1:63 —i3 
—G5§ 123°. 





VARIABLE STAR MAXIMA 


of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0 Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough ri~ht ascension (first four figures) 
and declination (bold face if southern). 


February 2, S Canis Minoris, 7.5, 072708; 
8, R Centauri, 5.9, 140959; 9, S Hydrae, 
7.9, 084803; 11, R Normae, 7.2, 152849; 
12, SS Virginis, 6.9, 122001; 12, R Phoeni- 
cis, 7.8, 235150; 13, R Reticuli, 7.7, 043263; 
15, R Geminorum, 7.1, 070122a; 16, S 
Ursae Majoris, 7.9, 123961; 17, R Bootis, 
7.3, 143227; 18, T Aquarii, 7.9, 204405; 
24, RT Cygni, 7.4, 194048. March 6, 
S Carinae, 5.7, 100661; 6, X Centauri, 
7.8, 114441. 

The irregular variable, R Coronae Bore- 
alis, 154428, began a rapid and deep de- 
crease in light early in November, reaching 
magnitude 11.3 by the 21st of that month, 
a drop of more than five magnitudes. SS 
Cygni, 213843, was observed on the rise 
to maximum on November 22nd, 80 days 
after the previous rise. U Geminorum, 
074922, passed through a broad maximum 
about October Ist. 


These predictions 











GREENWICH CIVIL TIME (GCT) 
TIMES used on the Observer’s Page are 


Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 

















SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for 
this column at 40 cents a line per insertion, 
six words to the line. Minimum ad is three 
lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 





FOR SALE: Practically new Zeiss 110 mm. (4.4”) 
refractor fitted with prism erecting device and 
triple revolving ocular adapter with three ocu- 
lars. Sturdy portable tripod, altazimuth mount. 
Case for complete outfit. $800.00 for quick sale. 
Box HM, Sky and Telescope. 

MOUNTED STEER HORNS 6 ft. spread for sale 
or trade for meteorite. Free photo. L. Bertil- 
lion, Palestine, Tex. 

FOR SALE: 4.25” refractor, by Ferson, perfect 
condition, like new. Star diagonal, 2 eyepieces, 
and a 2” finder. Photo and description on re- 
quest. Robert Doubleday, 227 Midland Ave., 
East Orange, N. J. 

FOR SALE: Richest field 6” pyrex mirror. Fully 
corrected parabola, f.l. 27”. $40.00. Donald 
Haupt, 345 Montgomery St., Brooklyn, N. Y. 





FOR SALE: 2%” Bardou, altazimuth mounting 
and tripod, 3 astronomical eyepieces, star diag- 
onal. Excellent condition optically. $220.00. 
Prof. Myron J. Roberts, 1848 C St., Lincoln 2, 
Nebr. 


SELLING complete 12” reflecting telescopes f/6, 
insulated tube, brass fork mount, replacing 
worm drives with electric motors, electric set- 
ting circles, electric control box under eyepiece. 
Price $395.00. Mirrors and mounts of all sizes 
made to order. J. F. Lightcap, 3108 Ave. I, 
Brooklyn 10, N. Y. 





FOR SALE: Two new matched Bausch and Lomb 
8” objectives 16144” focal length, coated, perfect 
condition, $25.00 each. Mazda 323 14-watt reticle 
lamps, 2 for $1.00. J. Holeman, 305 Thayer, 
Richland, Wash. 


FOR SALE: Brand new 3%-inch achromatic 
rich-field telescope, with German-type equa- 
torial mount, slow motion, counterweight, 
tripod, rack-and-pinion focus control, dew cap, 
dust cap, and one achromatic widefield eye- 
piece (12.5x). $133.00. For more information 
and photographs write to Ares A. I. Co., 1012 
Tiffany St., New York 59, N. Y 











Send for free folder describing the 


SATURN 3-inch TELESCOPE 


A fine precision refractor designed for am- 
ateur use, for schools, resorts, and homes. 








2526 GROVE ST BERKELEY, CALIF 
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DEEP-SKY WONDERS 


quapnmtbnmnineneer duis 
yi. INUING the survey of the 
Taurus-Auriga region we find three 
clusters 

1647, 88, 4" 43™, +19 


rr 
Stars, JO 


galactic 

NG( 
thin, lacking in faint 
about 40 stars. It is located visually 
photo 


18’: large, 
diameter, 
ina 


vacant region, nevertheless Ross 


graphs show a background of bright and 


dark nebulosity 
NGC 1746, 217, 5" 00", +24 


diameter, and 


30’; 54’ in 
with the 


1647 in 


Stars 


NG( 


over 500 


brighter objects well above 
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magnitude, but the cluster is so irregular 
that it may not always be recognized as 


such when sweeping. It is said to con- 


tain an unusual number of K stars, pos- 
sibly explaining its relative lack of luster 


on the Ross photos. 


NGC 


ls, 25: Se, Tae eo 8 


smaller cluster near the Orion border, 


but more certainly noticed than the preced- 


ing objects In a 13-inch telescope it is 


a fine object, although a 6-inch rich-field 


reveals its character. 


WALTER SCOTT HOUSTON 


STARS FOR FEBRUARY 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 





VENING STARS FOR SOUTHERN OBSERVERS 


muetewn 
HIS CHART is prepared for a basic latitude of 30° south, local mean times which must be corrected for standard 
but it may be used conveniently by observers 20 degrees time differences. The 30° horizon is a solid circle; the other 
on either side of that parallel. These southern charts appear horizons are circles, too, those for 20° and 40° south being 
in alternate months, but always two or three months in ad- dashed in part. When facing south, hold “South” at th 
vance, to allow time for transmission to observers in any bottom, and similarly for other directions. Observers 
art of the world. The sky is here shown as it appears on tropics may find north circumpolar stars on any of 
\pril 7th at 11 p.m., April 23rd at 10 p.m., May 7th and northern star charts. For other charts in this series, s¢ 
23rd at’- 9 p.m. and 8 p.m., respectively. Times for other issues of alternate months, April, 1945, to June, 1945; Sep 


days vary similarly, four minutes earlier per day. These are tember, 1945, to July, 1946; and August, 1946, to the present 
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In Focus 


ONTINUING NORTHWARD from 
the region shown last month, the 
current back cover shows an interesting 
portion of the moon, combining a rugged 
and pitted section with some smooth “sea” 
formations and apparently filled-in regions. 
Reference may be made to Plates IV, V, 
VI, and X, which overlap this area, and 
to the In Focus items in the May, June, 
and July issues last year, and in January. 
All named features in this region are 
sketched on the key chart, and descrip- 
tions of some of these appear below. 
Spellings follow the International Astro- 
nomical Union’s Named Lunar Forma- 











Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes. 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, %”. 1 
focal length: 144” diameter. Each $5.10. 


Cc. C. Young, 25 Richard Road 





East Hartford 8, Conn. 











ASTRONOMICAL TELESCOPES 
3'4-inch Reflecting Objective 
Equatorially Mounted, 60 Power 


\%4-wave Aluminized Mirror 
sden Tyne Ocular 


Price $19.75 
THE SKYSCOPE COMPANY 








475-s Fifth Avenue, New York 17, N. Y. 














Telescopes - Parts - Optical Goods 
Bought and Sold 


Tell us what you have or want. 
OUR PURPOSE: To Promote Astronomy 


* 
VALLEY VIEW OBSERVATORY 
106 Van Buren Avenue, 14 





N. S., Pittsburgh, Pa. 











ASTRONOMICAL TELESCOPES 


Microscopes, Binoculars, Photographic Equip- 
ment, Barometers, Astronomical and 
Scientific Books...new and used 
8” Clark Telescope on equatorial; 344” Bra- 
shear, 3” Mogey on equatorials; 4”, make un- 
known, one of finest we have ever tested. 
All instruments first class and fully equipped. 
RASMUSSEN & REECE 
41 Market St. Amsterdam, N. Y. 
































W. OTTWAY & Co.,Ltd., 
ORION WORKS 
Established 1640 


Our latest fully illustrated 

Catalogue of all types of As- 

tronomical Telescopes, Eye- 

pieces, Equatorial Mountings, 

etc., etc., will be posted free 
on application. 


In the United States, write to 
Box O-1, Sky and Telescope. 


Ealing, London W.5, England 
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tions, by Blagg and Mueller, and bio- 
graphical information is from the British 
Astronomical Association’s Who’s Who 
in the Moon. 

Alpetragius. A crater with high sur- 
rounding walls, and a central mountain; 
the illumination at this phase is especially 
interesting. 

Alphonsus. Alfonso X (1223-1284) was 
a king of Castile, for whom the Alphonsine 
Tables were named. Drawn up by astron- 
omers gathered at Toledo at his request, 
and published in 1252, these tables con- 
tained data on the planets, eclipses, astro- 
nomical constants, and so on, which were 
standard throughout Europe for the suc- 
ceeding 300 years. On the moon this is 
a large walled plain, with walls in part 
15 miles thick at the base. 

Arzachel. The second of three large 
plains which lie on the meridian of the 
moon. North of it are Alphonsus and 
Ptolemaeus. Its walls are as much as 
13,000 feet high, and there are interior 
craters and hills. 

Blanchinus. A _ walled plain; its in- 
terior is depressed more than 10,000 feet 
below its walls. Named for G. Bianchini, 
a 15th-century Italian astronomer. 

Chladni. A small, round crater just on 
the edge of Sinus Medii. Named for a 
German physicist, some of whose work 
on sound led to the discovery of Chladni’s 
figures. He also was the first to show that 
meteorites are of extraterrestrial origin. 


Delaunay. This interesting crater is 
divided nearly into two parts by a large 
ridge. The formation was named by Birt 
for a French astronomer who was also a 
student of the moon. 

Faye. A ringed plain about 20 miles 
across, named for a 19th-century French 
astronomer chiefly remembered as the dis- 
coverer of Faye’s comet. 

Flammarion. Camille Flammarion (1842- 
1925) was a French astronomer, widely 
known to recent generations of amateurs 
as a popularizer of the subject, and author 
of numerous books. On the moon, this 
feature is about 40 miles in diameter, and 
Goodacre says “its original walls seem to 
have been more or less destroyed by the 
erosive action of lava, when the Sinus 
Medii was forming.” A cleft runs across 
near its northern edge and continues to- 
ward Lalande. 

Herschel. Named for William Herschel 
(1738-1822), brilliant astronomer who was 
trained as a musician, but combined as- 
tronomy and music. He made and used 
excellent telescopes, observed and cata- 
logued vast numbers of stars and nebulae, 
discovered Uranus, investigated the form 
of the galaxy. His sister, Caroline, and 
son, John, are also represented on the 
moon. The crater has terraced walls and 
an interior mountain, invisible under this 
illumination. 

Lacaille. A ringed plain about 40 miles 
wide, named for Nicholas Leuis de la 
Caille (1713-1762). He worked under Cas- 
sini at the Paris Observatory and on geo- 
detic surveys; later became professor at 
the Collége Mazarin. From the Cape he 
catalogued and mapped the southern sky, 
and named several new constellations. He 
measured an arc of the- meridian at the 
Cape, the first to be done so far south, 
and made observations of the moon for 
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determination with Lalande of the lunar 
parallax. 

Lalande. A crater on Mare Nubium 
whose interior is about 6,000 feet below the 
surrounding plain. A long valley on the 
southwest extends more than 130 miles, 
ending near the walls of Alphonsus. A 
French astronomer, somewhat younger 
than Lacaille, Lalande became director of 
the Paris Observatory. When only 19, 
he had been sent to Berlin to make meas- 
urements of the moon for comparison with 
those of Lacaille. 

Lippershey. One of the smallest named 
craters on the moon, a little over four 
miles in diameter, named for Hans Lipper- 
shey, Dutch spectacle maker who invented 
the telescope and applied for a patent on 
it late in 1608. 


Ptolemaeus. The largest of the three 
“meridional ring plains,” and one of the 
best observed regions on the moon. Clau- 
dius Ptolemaeus, c. 130 A.D., was the last 
of the great Greek astronomers, deviser 
of the Ptolemaic system of the planets, 
and author of the Almagest, a summary 
of earlier work. His influence on astron- 
omy endured for 14 centuries. 

Purbach. A massive formation with ir- 
regular walls, and considerable detail in 
its interior — craters, hills, and ridges. 
Georg von Peuerbach was a 15th-century 
Bavarian astronomer, teacher of Regio- 
montanus, 

Rhaeticus. A cleft runs from outside 
this feature in the direction of Reaumur. 
Rhaeticus itself has irregular and broken 
walls. Named for Georg Joachim Rhae- 
ticus, whose birthplace of Rhaetia gave 
him his Latin surname. He is chiefly fa- 
mous for bringing about the publication of 
Copernicus’ De Revolutionibus, and had 
already written three years earlier an ac- 
count of the Copernican system, the Prima 
Narratio. 

Thebit. This crater has a smaller, ap- 
parently newer one in its eastern wall, 
which in turn has a crater to the east of 
it. The floor of Thebit is very rough. 

Werner. Although at this phase the 
floor is dark, there are actually a number 
of interior details. Werner’s walls on the 
east side are said to be 16,000 feet high 


























The Universe 
In Your Classroom 


Every School and College 
can afford a Planetarium 


The cost is surprisingly low for a complete plane- 
tarium installation, including the Peerless projector 
and a dome to fit your needs in which as many as 
fifty or sixty persons may be accommodated, a 
unique orrery showing the sun, four planets and the 
moon, and a plastic combination terrestrial and ce- 


lestial globe (not pictured). 


We shall be pleased 


to discuss your particular problem and to propose 
economical ways for providing you with a modern 


planetarium, 





From the two hemispheres are pro- 
jected all stars in the entire celestial 
sphere, down to those of the 4th mag- 
nitude. From the large globe are pro- 
jected the Milky Way, conspicuous 
nebulae and clusters. 


The naked-eye planets may be set 
for any desired date; the moon pro- 
jector shows phases; the sun projec- 
tor can demonstrate eclipses. 


Daily celestial 
sphere and changes due to motion in 
latitude may be reproduced at any 
manual speed. Meridian, equator, 
hour and declination circles may be 
projected on the sky, and the operator 


motion of the 


Peerless 





a 





a ~ 
— = 


may demonstrate the appearance and 
motions as seen from any latitude. 


The lecturer manually operates the 
projector, which stands 414 feet high. 
at the center of the dome. 


The orrery (not pictured) explains 
planetary motions, changes in sea- 
eclipses, transits, retrograde 
motion, and the phases of the moon. 


sons, 


The plastic combination terrestrial 
and celestial globe is an unusually 
splendid teaching device for visual- 
izing the relationship between the 
earth and heavens. It may be ad- 
justed for any hour of any date, and 
for any latitude. 





THE PEERLESS PLANETARIUM 


The Peerless Planetarium may 
be delivered in as little as eight 
weeks, depending on industrial con- 
ditions. It is admitted to the 
United States tax free if operated 
in one place for educational pur- 
poses. 


American Representative 


Science Associates 
Philadelphia 8, Pa. 
Visual Education Aids in 


ASTRONOMY 
NAVIGATION 
GEOGRAPHY 
METEOROLOGY 
CLIMATOLOGY 


Planetarium Company Ltd. 


(Private Company) 


1409 - 330 Bay Street, Toronto, Canada 


A Peerless Planetarium may be seen at... 


Central High School, Philadelphia, Pa. 
Montreal Protestant High School, Montreal, Que. 


Royal Roads Naval College, Victoria, B. C. 
Forest Hill Village School, Toronto, Ont. 


Polytechnic Institute of Puerto Rico, San German, P. R. 
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